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Preface 


This report was delivered to NASA as an informal document. There were three engine 
noise studies done by the Allison Engine Company (now Rolls Royce), General Electric 
Aircraft Engines and Pratt & Whitney in preparation for the Advanced Subsonic 
Technology (AST) Noise Reduction Program. The objectives of the studies were to 
identify engine noise reduction technologies to help prioritize the research that was 
subsequently done by the AST Program. The reports also summarize the predicted 
performance and economic impact of the noise reduction technologies. 

The emphasis of commercial turbofan research during the early 1990’s was on higher 
bypass ratio engines. While the technology insertion into service has been slower than 
expected, many of the results from these studies will remain valid for a long period of 
time and should not be forgotten by the aerospace community. In 2003, NASA decided 
to publish all three studies as Contractor Reports to provide references for future work. 
The quality of the reproduction of the original report may be poor in some sections. 


Dennis L. Huff 

Chief, Acoustics Branch 

NASA Glenn Research Center 
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EXECUTIVE SUMMARY 


Regional airlines represent an important market segment for commercial engine manufacturers. Current 
trends in this industry point toward the need for larger aircraft in the 90-120 passenger category. This 
market development is occurring at the same time as regulatory agencies are considering proposals for a 
more restrictive noise certification standard. The current consensus is that new standards would be 4-6 
decibels below the current FAR 36 Stage 3 requirements. Under such a rule, engine/airframe combina- 
tions capable of 10 dB below the current limits would be required in order to provide growth potential. 
Under this contract, Allison Gas Turbine has sought to define an engine configuration in the 15,000 lb 
thrust class for use on a 100-passenger regional airline which could be certified at 10 dB below the current 
acoustic limits. This study has focused on ultra-high bypass ratio (UHBR) cycles due to the low exhaust 
jet velocities and reduced fan tip speeds. The baseline engine for this study employed a gear-driven, 1000 
ft/sec tip speed fan and had a cruise BPR of 14:1. 

Flyover time histories of perceived noise level (PNL) due to each of the major engine noise sources indi- 
cated that fan generated noise was dominant during both takeoff and approach operations. Turbine gen- 
erated noise was predicted to be a significant secondary contributor to the approach levels. Component 
noise reduction studies were performed to identify cycle or physical configuration changes which re- 
sulted in a significant noise reduction. Based on these studies, a combination of bypass vane sweep and 
bypass duct wall acoustic treatment was selected as the most effective means to provide the required 
suppression of the fan noise field. Turbine noise reduction was based on the tone cutoff phenomenon. At 
cutoff, the sound field within a duct will decay in strength away from the source. Cutoff is effected by se- 
lecting the difference in numbers of rotating and stationary airfoils so as to exceed a critical number 
which varies with frequency. In order to meet this criteria while keeping the resulting airfoil numbers in 
each blade row within reason, it was necessary to reduce the number of low pressure turbine stages from 
3 to 2 and increase the rotational speed. A revised engine configuration employing the modified fan and 
turbine had predicted far field noise levels which were 9.2 dB below current takeoff limits and 12.8 dB be- 
low current approach limits. 

The economic impact of reducing engine acoustic emissions was assessed by comparing the direct operat- 
ing costs (DOC) of the two UHBR engine configuration with those of a conventional direct drive, 6:1 by- 
pass ratio turbofan when operating in a twin-engine, 100-passenger aircraft over a 550 nautical mile mis- 
sion. Both the conventional and baseline UHBR engines meet current noise emission restrictions, but 
only the modified UHBR could comply with a 10 dB lower noise standard. The direct operating costs of 
the aircraft with conventional power plants are approximately 10.50 cents/ seat-mile, which is about aver- 
age for regional aircraft. The estimated operating costs for the two UHBR engine configurations are vir- 
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tually identical. Purchase costs and fuel burn are the dominant factors in the DOC For the assumed fuel 
price of 75 cents/gallon, the lower purchase price of a conventional engine offsets the improved fuel bum 
of the higher bypass ratio engine. An increase in either mission length or fuel price would alter this con- 
clusion, showing an advantage to increasing bypass ratio. Thus, the currently available data assigns no 
economic penalty for the revisions to current engine configurations required to meet the lower noise cer- 
tification standards currently under considerations. 
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INTRODUCTION 


Since the late 1960s, there has been a continuous effort to lower community noise levels resulting from 
aircraft terminal operations. By the end of the decade, all civilian aircraft in revenue service will be re- 
quired to comply with Federal Aviation Regulation (FAR) Part 36, Stage 3/ICAO Annex 16 Chapter 3 
noise restrictions. As part of the natural evolutionary process, consideration of a reduced Stage 4 noise 
certification level is underway. Current discussions are leaning toward a standard that would be four to 
six decibels (4-6 dB) below the Stage 3 requirements at all measuring stations. Several late model aircraft 
have registered levels during certification flights consistent with proposed Stage 4 limits. Thus, at first 
glance, reducing the certification standard would seem to pose minimal problems. However, current 
practice is to develop a family of aircraft capable of accommodating a range of passenger levels, begin- 
ning with the smallest aircraft and growing until noise limitations are encountered. To accommodate 
such a growth plan, the initial version of a Stage 4 aircraft would have to produce noise levels eight to ten 
decibels (8-10 dB) below the current Stage 3 limits. This will require a major reduction in propulsion sys- 
tem generated noise. 

Allison Gas Turbine is focusing its commercial engine development efforts on the emerging regional air- 
line market. This market has developed as the major trunk airlines have shifted their focus to high den- 
sity, long haul routes in the wake of deregulation. This has left many moderate-sized cities with little 
scheduled airline service. Smaller regional carriers are filling this void, providing connections to major 
hubs and inter-city service. Many of these regional lines are currently employing turboprop-powered 
commuter aircraft or older first generation turbofan-powered aircraft. Marketing studies show a demand 
for a modem 90-130 passenger airplane to be used on routes of 500 nautical miles or less and capable of 
cruising at Mach 0.77 at altitudes around 37,000 ft. Preliminary design studies of such an aircraft have fo- 
cused on a two-engine configuration, leading to a propulsion system requirement for approximately 
15,000 lb of static thrust. The effort performed under this contract has been intended to define a propul- 
sion system for such an aircraft that results in noise levels at the standard FAA certification measuring 
stations that are 10 dB below the current FAR 36 Stage 3 requirements. To reach this goal, Allison exam- 
ined the following: 

• the impact of overall cycle selection on far-field noise levels 

• the impact of component variation within a fixed cycle on far-field noise levels 

• requirements for specific, additional noise abatement devices employing both current and develop- 
ing technology 

In addition, the impact on direct operating cost in reaching a Stage 4 noise level was assessed. 
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I. BASELINE ENGINE SELECTION AND DEFINITION 


In selecting a propulsion system for the regional airline mission, it is important to consider aircraft opera- 
tor requirements. Based on its marketing activity, Allison has identified the following characteristics as 
essential to a successful propulsion system for the regional market: 

• low maintenance 

• high dispatch reliability 

• low fuel consumption 

• unrestricted access to major airports 

• low engine generated cabin noise levels 

• full on-board accessories 

Four basic configurations of the gas turbine engine are available for commercial aircraft applications. The 
conventional turboprop can be quickly eliminated from consideration due to the desired flight speed. 
Similarly, fuel consumption and radiated noise eliminate the turbojet. Remaining are the unducted prop- 
fan and turbofan. 

While the unducted propfan has demonstrated superior fuel economy to all other configurations at high 
subsonic flight speeds, extensive research suggests that reducing propfan acoustic emissions sufficiently 
to meet a noise standard of 10 dB below Stage 3 is not possible. This leaves only the turbofan for consid- 
eration. A very high bypass ratio, geared turbofan engine was selected as the baseline engine on which to 
conduct acoustic analyses. The engine was representative of that required for a 100-passenger regional 
airliner that would enter service in the year 2000. Allison recently participated in a propulsion sys- 
tem/airframe study with a major U.S. airframe company, wherein geared and direct drive fans were 
evaluated in engines that featured a wide range of bypass ratios up to values of BPR = 14:1. The results of 
the investigation that evaluated the impact of engine performance, weight, cowl drag, acquisition cost, 
and maintenance costs on cost of ownership, showed that for BPR >10 geared fan systems result in lower 
system ownership costs. Based on those findings, a geared fan drive system was selected for the NASA 
Very High Bypass Ratio Engine (VHBR). 

The engine design was governed by Allison general design procedures and subjected to the following 
constraints: 

• Thrust class typical of 100 passenger airliners, i.e., F n (sis, ISA) = 15,000 lb 

• Fan design based on wide chord, flutter free philosophy 
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• High pressure spool technology consistent with Allison HP compressor, combustor, and HP tur- 
bine advanced designs for year 2000 entry into service 

• Turbine cooling flow levels consistent with Allison transpiration-cooled, long-life commercial en- 
gine blading life requirements 

• Compressor and turbine discs sized to a very severe cyclic life limiting requirements 

• Non Life Limiting Parts-coated airfoils to be removed and recoated after a large accumulation of 
service hours uncoated airfoils designed for a very large number of hours of service before re- 
placement 

• Fan drive gearing sized for worst case speed and torque requirements: gearing sized for a very 
large number of service hours before replacement 

• Rotor inlet temperature limited to 2500°F 

• Engine designed for ISA + 27°F take-off conditions 

The engine design considered a wide range of representative flight conditions from hot day take-off and 
high altitude climb to high altitude cruise. Typically, maximum climb sets the engine flow size (fan di- 
ameter) while the take-off conditions set maximum rotor inlet temperature levels. 

For a fixed level of rotor inlet temperature, a wide range parametric study of the impact of overall pres- 
sure ratio on engine specific fuel consumption was conducted at high altitude and flight Mach number 

conditions. The results showed that for the higher bypass ratios, the point of diminishing returns for in- 
creasing overall pressure ratio was reached around Rcoa — 35:1. Establishing Rq-^at 35:1 enabled addi- 
tional parametric studies to be carried out which defined the fan pressure ratio and, hence, engine bypass 
ratio. These studies involved iterating between altitude cruise and hot day take-off conditions to establish 
the optimum design that satisifed the imposed temperature and pressure limits and demonstrated 
maximum propulsive efficiency. 

The resulting baseline engine design is characterized as a very high bypass ratio, geared fan, 15,000 lb 
thrust, turbofan with the following overall characteristics: 

• Thrust (Takeoff, SLS, ISA) 

• Bypass Ratio (Cruise, 39,000 ft, 0.8M, ISA) 

• Maximum RIT (Take-off, SLS, ISA + 50°F) 

• TSFC (Cruise, 39,000 ft, 0.8M, ISA) 


15,000 lb 

14:1 

2500°F 

0.5414 lb/hr-lb 
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Figure 1* presents a general arrangement drawing of the resulting NASA VHBR engine. Overall fan and 
fan hub section quarter stage design characteristics are listed in Table I. The fixed pitch fan was designed 
with low tip speed to (1) permit implementation of composite fan blade materials and (2) establish a low 
noise level for the baseline engine. By having a low noise level baseline engine, the attainment of the 
program goals of minus lOdB below current certification requirements will be more easily attained. 

Table II lists characteristics of the high pressure compressor. The inlet guide vane (IGV) and first four 
stages feature variable geometry for operability and good performance. This compressor is an advanced 
design with the goal of attaining 25:1 Rc in 10 stages with excellent efficiency and 15% surge margin. 

The combustor is a multi injection lean (MIL) combustor that will demonstrate very wide operating range 
and addresses anticipated reduced emission level requirements. The NOx emission should be reduced 
65% below current level, while maintaining very low unbumed hydrocarbons, carbon monoxide, and 
smoke levels. Features of the combustor are the following: 

• active fuel control: 

• staging provides minimum emissions at all operating points 

• fuel pressure activated flow divider valves 

• 16 fuel nozzles/ 48 injection points 

• multiswirler main/pilot modules 

• ensure uniform lean F/A mixture at critical flight conditions 

• reduced burner pattern factor 

• advanced airblast fuel nozzles 

• unique 3-stage fuel delivery 

• enhanced fuel atomization 

• composite wall construction 

• minimum cooling air requirements 

• reduced quenching lowers CO emission 

Figure 2 illustrates key features of the MIL combustor system. 

High and low pressure turbine aerodynamic and mechanical design parameter values are listed in Tables 
III and IV. The two-stage, high-pressure turbine has all four airfoil rows cooled. Only the first-stage vane 


*A11 tables and figures appear at the end of this report. 
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of the low pressure turbine requires cooling air. The individual stages feature advanced wheel and blade 
structural design along with electronically controlled active blade tip-casing clearance control. 

Table V presents a comparison of a 6:1 and a 14:1 bypass ratio turbofan in terms of weight, specific fuel 
consumption, and acoustic levels for the three FAR Part 36 measuring stations. These two engines em- 
ployed a common core and are based on current technology component performance and material sys- 
tems. The acoustic levels were predicted using the NASA-generated Aircraft Noise Prediction Program 
(ANOPP). These predictions assume two engines, no thrust cutback during takeoff, no acoustic attenua- 
tion devices, and performance at identical thrust and aircraft performance conditions. A description of 
the aircraft flight path, performance, and engine thrust employed in the acoustic predictions is given in 
Table VI. Clearly, the higher bypass ratio engine is substantially quieter and more fuel efficient than the 
conventional engine at a given thrust. In fact, the UHBR configuration was able to comply with all the 
current Stage 3 limits without requiring fan duct treatment or other noise abatement procedures com- 
monly used on current aircraft. This UHBR will form the baseline configuration for the rest of the study 
reported here. 

The overall goal of this study is to define an engine configuration whose predicted acoustic levels at the 
three FAR 36 measuring stations are at least 10 dB below the current Stage 3 requirements. The baseline 
UHBR engine will require a reduction of 7.3 EPNdB at the takeoff flyover station, 7.7 EPNdB at the side- 
line station, and 2.9 EPNdB at the approach station to meet the contract goal. In considering how such 
reductions might be achieved, it is first necessary to identify the strengths of the various noise sources 
within the engine. Four primary noise sources have been identified in turbofan engines: the fan, turbine, 
combustor, and jet mixing. The relative strengths of these sources will be determined by examining their 
contributions to the takeoff and approach flyover perceived noise level (PNL) time history. As shown in 
Figure 3, the peak PNL arrives at the observer station for both takeoff and approach after the aircraft 
passes overhead. 

Projecting into the aircraft reference frame, the peak PNL levels are associated with a polar directivity 
angle of 114 deg for takeoff and 112 deg for approach. Anticipating somewhat, it can be expected that 
sources whose peak radiation is aft will be dominant. In Figures 4 and 5, the respective contribution of 
each of the four sources to the PNL time history during takeoff and approach is presented. These results 
show the fan to be the principal source of noise during both the takeoff and approach flyover. Secondary 
contributions are made by jet mixing during takeoff and turbine noise during approach. 

PNL is a frequency weighted overall metric based on an annoyance scale, i.e., two acoustic fields with 
equal PNL should be equally annoying to an observer, even though their spectral content is quite differ- 
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ent. Figure 6 shows the sound pressure level (SPL) spectrum at the takeoff flyover monitor associated 
with the peak PNL and the associated component near-field spectra. Several observations can be made 
from this figure. First, the two spikes in the one-third octave band spectrum at 630 and 1200 Hz are asso- 
ciated with the fan and correspond to the fundamental and second harmonic of the blade passing tone re- 
sulting from rotor-stator interaction. Second, the majority of the noise spectrum below the 630 Hz one- 
third octave band is the result of jet mixing. Finally, very little noise arrives at the observer location in the 
frequency bands above 3.1 kPIz. This is a result of atmospheric absorption that can occur due to the long 
propagation distances which result from the rapid aircraft climbout. 

Figure 7 presents similar SPL spectrum for landing approach. Again, the fan tones appear as clearly de- 
finable spikes in both the near- and far-field spectra. Since the effective perceived noise level metric 
(EPNL) penalizes discrete tones that can be identified within an otherwise continuous spectrum, it is an- 
ticipated that suppression of the fan tones will be a priority of this study. As opposed to the takeoff re- 
sults of Figure 6, the spectrum during approach has a significant contribution from the higher frequency 
bands. This is a natural result of the altitude restriction of 394 ft that must be observed as the approach 
monitor is overflown. This results in much shorter propagation distances over which atmospheric ab- 
sorption can occur than in the takeoff measurements where altitude is limited only by aircraft perfor- 
mance. 

While the previous results provide insight into which of the various noise sources will require reduction 
to meet the program acoustic goals, the sensitivity of the far-field levels to reductions in component noise 
strength remains to be determined. The EPNL is a complex relationship between overall sound pressure 
levels (OASPL), spectrum, and exposure time. This complex interrelationship makes determination of a 
true sensitivity coefficient a formidable task. However, a great deal of the desired information can be ap- 
proximated fairly quickly using the suppression table features of ANOPP. By applying a fixed suppres- 
sion factor to all frequencies and directivity angles of a particular source, while allowing the other sources 
to remain unchanged and thereby establish a noise floor, it is possible to estimate the sensitivity of the 
EPNL to changes in strength of the various noise sources. This information more clearly establishes 
which sources must be reduced to establish a rough attenuation goal for the affected components. The 
results of such an exercise are shown in Figure 8 for takeoff and Figure 9 for approach. These figures 
clearly indicate that the engine radiated noise field is dominated by the fan. As a result, attempts to re- 
duce far-field noise levels must focus on the fan. Similarly, these figures show that reducing jet and com- 
bustion noise has almost no impact on far-field total levels. Therefore, no emphasis will be placed on 
identifying methods for reducing these sources during the rest of this study. As shown in Figure 9, far- 
field noise levels during approach are sensitive to reductions in the turbine generated noise. 
Consequently, it can be expected that the most efficient path to reaching the contract goals for approach 
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noise levels will indude a combination of fan and turbine noise reduction. Based on the results of Figures 
8 and 9, approximate noise reduction goals are 15 dB for the fan at takeoff thrust, 10 dB for the fan at ap- 
proach thrust, and 10 dB for the turbine at approach thrust. 
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II. COMPONENT NOISE STUDIES 


2.1 FAN NOISE 

The results of Section I clearly establish that a substantial reduction in fan-generated noise will be re- 
quired to meet the contract goal. Two general approaches are available for accomplishing this task: 

• modification of fan cycle parameters/mechanical configuration to reduce the strength of the noise 
source 

• reduction of the radiated noise field through modification of the inlet and bypass duct acoustic 
transmission properties 

In developing a rational strategy for reducing far-field fan noise levels, it is necessary to consider certain 
aspects of the radiation directivity and spectrum peculiar to a fan. Since both the inlet and discharge of 
the fan are open to the free field, two distinct acoustic radiation paths are available. Depending on the 
fan design parameters and ducting geometry, it can often be determined that a primary radiation path ex- 
ists. The flyover PNL time history of Figure 3 both show peaks after the aircraft has passed overhead. 

This suggests that radiation from the fan bypass duct is dominant. However, the presence of significant 
secondary sources at both takeoff and approach introduces an element of uncertainty into this conclusion. 
Figure 10 presents the PNL time history for the fan alone during takeoff and approach. Clearly, the peak 
fan noise levels are the result of radiation from the bypass duct. This conclusion will be of particular im- 
portance in the design of any duct treatment that might be used. 

The frequency spectrum generated by the fan is composed of two distinct components, discrete frequency 
tones, and a wide spectrum broad band. Tonal noise has two physical origins. Supersonic operation 
produces tones at multiples of the shaft rotational speed. These tones are produced by the leading edge 
oblique shock field of the fan rotor. As a result of small variations in leading edge thicknesses and angles, 
the shock wave angles vary. This produces a variable spacing between the wave fronts that increases 
with distance from the fan front. As a result, the basic period becomes once per revolution with harmon- 
ics occurring depending on the exact shock structure. Such noise, commonly referred to as combination 
or multiple pure tone noise, is not a consideration in this study since the fan tip speed is subsonic. A sec- 
ond source of discrete tone noise is the unsteady aerodynamic interaction of the rotor and stator. For 
commercial turbofans, the primary driver of this interaction is the rotating wakes of the rotor washing 
over the stationary vane row. Rotor-stator interaction will be observed at the rotor passing frequency and 
its harmonics. Broadband noise is the result of turbulent flows within the engine. Interaction of the tur- 
bulence with airfoil rows can produce significant amplification of the broadband signature. In conven- 
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tional bypass ratio turbofans, the fan spectrum is typically dominated by the tonal components. Referring 
to Figure 11, it can be seen that the PNL time history is composed of nearly equal tones and broad band 
components. Since the EPNL noise metric employed for certification is an integration of the PNL history, 
reduction of both tone and broadband fan noise will be required to meet the program goals. This result 
may seem somewhat surprising since the fan tones are easily distinguished in the sound pressure level 
spectra of Figures 6 and 7. However, the extremely slow rotational speed of the geared fan drive and the 
low airfoil count of the wide chord rotor blade result in an extremely low fundamental blade passing fre- 
quency. As a result, only a very small tone correction is applied to the PNL during the calculation of 
EPNL. The emergence of broadband noise as a significant contributor to the overall fan spectrum is a 
major departure from conventional turbofan experience, unique to the ultra high bypass ratio (UHBR) 
concept. 

Having fully characterized the fan noise field, methods for reducing the far-field levels must now be ex- 
amined. This section of the report will focus on concepts that affect the actual source strength. Methods 
for modifying the transmission characteristics of the ducting will be examined in a separate section. The 
strength of the baseline configuration was determined using the ANOPP fan noise module, based on the 
empirical correlation of Heidemann (Ref 1). Some of the more fundamental noise reduction concepts to 
be reported, such as rotor-stator spacing, could be directly assessed from this model. For the more ad- 
vanced methods, suppression tables that were a function of polar angle and one-third octave band were 
developed using supplemental analysis or data available within the general literature or at Allison. 

Efforts to reduce fan noise emissions initially focused on fairly simple concepts. Since much of the noise 
generated by the fan is the result of interactions between the nonuniform nonstationary velocity field 
generated by the rotor and the downstream stator, increasing the distance between the rotor exit and sta- 
tor outlet can be an effective method for reducing noise generation by allowing viscous diffusion and tur- 
bulent transport to smooth these profiles before they encounter the stator. This benefit is realized both in 
the tone and broadband components of the fan noise field. For the baseline configuration, the spacing be- 
tween the rotor and stator was 1.29 times the mean rotor chord. Referring to Figure 12, both the takeoff 
and approach EPNL are reduced 1.3 dB by increasing the spacing to twice the mean rotor chord. A fur- 
ther increase to three rotor chords produces an additional reduction of 1 dB in the takeoff EPNL and 0.7 
dB in the approach EPNL. The second increment in spacing was less effective at reducing approach noise 
than takeoff noise. This is the result of the relatively strong contribution from the secondary turbine 
source to the approach levels. While jet mixing does contribute to the takeoff levels, its contribution to 
the fan is much weaker than the turbine participation in approach. 
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While fan rotor to stator spadng is predicted to have a strong impact on flyover noise levels, practical 
limitations on available space exist. For the baseline engine configuration, increasing the spacing parame- 
ter beyond two rotor chords would require increasing the cowl length to accommodate the thrust re- 
verses Due to the large diameter of the fan, increasing cowl length will rapidly increase nacelle wetted 
area and therefore drag. It is also important when considering large spacing parameters to remember 
that the predictive method employed is empirical. The description in Ref 1 does not detail the upper lim- 
iting values of parameters included in the correlation. Data available from subscale fan testing at Allison 
would indicate that spacing levels exceeding two rotor chords do not produce appreciable change in fan 
noise level. 

The data correlation of Ref 1 indicates a relationship between fan design tip Mach number and the result- 
ing acoustic power. This relationship is particularly strong for supersonic tip speeds, where fairly small 
changes in tip speed can produce striking changes in the overall sound power arriving in the far-field. 

For the design tip speed of the fan rotor of this study, decreasing tip speed will result in decreasing 
acoustic levels. Referring to Ref 1 again, lowering the design Mach number will result in a decrease in 
both tone and broadband components at takeoff conditions. However, the data in Ref 1 indicates that for 
tip relative Mach numbers less than 0.7, fan acoustic levels assume an asymptotic value, and further de- 
creases in speed provide no additional acoustic benefit. As shown in Figure 13, reducing the fan design 
tip speed from 1000 to 900 ft/sec reduces the takeoff EPNL by 0.8 dB. Further reductions do not result in 
any further acoustic reductions. The approach EPNL showed no sensitivity to tip speed changes, indicat- 
ing the baseline design fan speed at approach power lies in the asymptotic interval mentioned above. 


The two concepts discussed to this stage represent an attempt to minimize the unsteady aerodynamic ex- 
citation of the adjacent rotor-stator pair, thus reducing the near-field strength of the resulting acoustic 
field. Tyler and Sofrin (Ref 2) reported that, for a fixed rotor and stator geometry, there exists a critical or 
cutoff frequency below which the strength of a particular harmonic tone in the far field suddenly de- 
creased. The exact value of the cutoff frequency could be changed by varying the number of rotor blades, 
the number of stator vanes, the duct geometry, and the throughflow Mach number. This behavior repre- 
sents the fundamental difference in the acoustic problem between propellers and turbomachinery. The 
difference in the number of blades and vanes establishes a time lag between events on adjacent airfoils. 
Any pressure pattern that exists in the duct must have a circumferential phase speed and wave number 
that are consistent with this imposed phase relation. The presence of the outer and inner walls of the flow 
path imposes a radial wave number constraint as a result of the nonpenetration wall requirement. For the 
simplifying assumption of no flow, the critical or cutoff frequency occurs when the sum of the squares of 
the radial and circumferential wave numbers equal the free space wave number (co/ c). At the cutoff. 
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acoustic disturbances generated at a plane will decay axially. When mean flow exists, the form of the 
cutoff criteria becomes more complicated, but the result is the same. 

For subsonic tip speed fans, all the energy generated by the rotor-stator interaction at a particular har- 
monic of blade passing frequency can be made to decay by forcing the fundamental circumferential wave 
number to be larger than the critical level. Current generation turbofans employ blade-vane combina- 
tions which result in cutoff of the fundamental harmonic of the blade passing frequency. The baseline 
UHBR also satisfies the cutoff criteria for fundamental blade passing frequency. The high aspect ratio, 
narrow chord fan rotor designs currently in use require a relatively large number of airfoils to meet aero- 
dynamic constraints. As a result, the bypass vane count cannot be increased sufficiently to meet the cut- 
off criteria for higher frequency harmonics of the blade passing tone. However, the low aspect ratio, wide 
chord fan rotor used in the baseline UHBR engine results in a design with only 19 airfoils. Therefore, in- 
creasing the bypass vane airfoil count to produce cutoff of the second harmonic of blade passing fre- 
quency becomes feasible. The approximate cutoff criteria of Goldstein (Ref 2) indicate that increasing the 
number of bypass vanes from the baseline number of 43 to 86 will be sufficient. Since for a fixed in-flow 
condition vane solidity must be maintained within a fairly narrow band to assure acceptable perfor- 
mance, increasing the number of airfoils in a row requires a reduction in the airfoil chord. Current 
Allison aeroelastic criteria will not allow a further increase in vane count to produce cutoff of the third 
harmonic of blade passing frequency due to the resulting small chord and thickness. Thus, we will exam- 
ine the impact of cutoff of the second harmonic on EPNL. 

While determining the number of vanes required to achieve cutoff of higher harmonic frequencies of ro- 
tor-stator interaction is straight forward, determining the resulting reduction in the fan noise field is not. 
No first principles computational procedure has yet demonstrated the ability to accurately predict the 
noise levels associated with the rotor-stator interaction problem. The empirical method of Heidemann 
arrives at a reduction of 8 dB in the sound pressure level of the fundamental frequency component at cut- 
off. No such data is available for higher harmonics. It would seem logical to assume an identical reduc- 
tion in second harmonic SPL at cutoff. However, there is some concern that this reduction is indepen- 
dent of the actual value of the cutoff ratio. Theoretical solutions to the wave equation relevant to a con- 
vecting media in a cylindrical annulus show a direct dependence between the axial wave number describ- 
ing the decay of acoustic energy at a particular frequency and the cutoff ratio. Since the chosen vane 
number of 86 produces cutoff ratios significantly less than one, a blanket application of the Heidemann 
empirical criteria may be conservative. To determine the sensitivity of the EPNL to the assumed decay, a 
simple comparison test was conducted. Assuming a reduction of 8 dB of both the fundamental and sec- 
ond harmonic of blade passing frequency, a reduction in takeoff EPNL of 1 dB in the baseline engine is 
produced. Increasing the assumed reduction to 40 dB for the fundamental tone and 30 dB for the second 
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harmonic reduces the takeoff EPNL by 1.4 dB below the baseline engine configuration. Thus, the pre- 
dicted EPNL is not tremendously sensitive to the assumed decay characteristics associated with cutoff. 
This insensitivity is certainly related to the strong broadband component of the fan noise field. For the 
purposes of this study, we will accept that increasing the bypass vane number sufficiently to ensure cutoff 
of both the fundamental and second harmonic blade passing tones reduces the strengths of these two 
tones by 8 dB. This produces a reduction in takeoff EPNL of 1 dB and approach EPNL of 0.7 dB. 

We have shown that varying the number of vane airfoils results in circumferential wave numbers for 
specific discrete tones that do not propagate acoustic energy to the far-field. As a result of the slow rota- 
tional speed of the geared fan design, many harmonics of the blade passing frequency lie in the audible 
frequency range, and these higher harmonics contain significant acoustic energy. It is not practical to in- 
crease the airfoil count sufficiently to ensure that even three of the blade passing tones are cutoff. 
However, a second degree of freedom exists, the radial wave number, which can be manipulated to lower 
far-field acoustic transmission. This was alluded to previously, when it was mentioned that in a duct 
with no flow the sum of the squares of the wave numbers in the three orthogonal directions must equal 
the free space wave number. In the previous section, the vane count was varied to produce a circumfer- 
ential wave number that was larger than the free space solution, resulting in a complex axial wave num- 
ber that produces decay of the acoustic field away from the source. For frequencies at which it is imprac- 
tical to provide sufficient vanes to effect cutoff solely through the circumferential wave number, increas- 
ing the radial wave number can produce similar results. This is not quite as straightforward a process as 
has been implied up to this point. The acoustic field within an open duct is potentially composed of a 
doubly infinite set of spatial pressure patterns, each corresponding to a particular combination of wave 
numbers. Since no true boundaries exist in the circumferential direction, the spatial pattern in this direc- 
tion is composed of a series of spinning sine waves whose wave number must satisfy the previously de- 
scribed phase lag established by the difference in the number of blades and vanes. The cutoff condition 
described in References 2 and 3 and invoked in the previous section ensures that the lowest circumferen- 
tial wave number is above cutoff at a particular frequency. As a result, all possible wave patterns pro- 
duced by rotor-stator interaction will be cutoff. The presence of the bounding flow path walls produces a 
true boundary condition in the radial direction. The possible radial pressure distributions are constrained 
by this boundary condition. The wave number of the radial pattern can be changed by changing the di- 
mensions of the flow path or by introducing an acoustically compliant layer on the walls. Delaying any 
consideration of treated walls for the moment, it is not possible to restrict the radial wave number to val- 
ues large enough to preclude all propagation since zero radial wave number (radially constant pattern) is 
compatible with any geometry. It is, however, relatively easy to minimize the number of radial modes 
that will propagate by again setting the difference in the number of rotor blades and stator vanes suffi- 
ciently high. 
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To make practical use of the cutoff of high wave number radial modes, it is necessary to modify the duct 
acoustic field generated by a source to accentuate the concentration of the initial spatial distribution of 
energy in these modes. For fan tonal noise resulting from rotor-stator interactions, radial sweepback and 
circumferential tilt have been proposed as potential methods for redistributing the energy. When a vane 
is either swept or tilted, a time lag is introduced between radial sections of the wave since the time at 
which each section encounters the rotor wake shifts. This produces a similar radial phase lag in the re- 
sulting unsteady lift generated by each section, making each vane a noncompact acoustic source. This 
noncompactiveness accentuates the production of spatial pressure patterns which decay. Since the rotor 
wake is itself a nonradial surface, the optimum sweep angle becomes a function of the rotor wake geome- 
tiy. 

To quantify the effects of blade sweep on fan tone noise, the theoretical development of Envia (Ref 4) was 
applied. This method constructs the duct acoustic pressure distribution generated by an annular cascade 
of vanes exposed to an incoming velocity deficit through an appropriate superposition of the pressure 
fields generated by finite length, isolated wings exposed to the same transverse velocity deficit. This pro- 
cedure generates an approximate solution since the additional response generated on a reference airfoil 
by the fields of the adjacent airfoils is neglected. The error resulting from this approximation cannot cur- 
rently be quantified but would be of maximum concern near the circumferential cutoff frequency. 

The initial step in selecting a swept vane configuration for the UHBR engine was to determine the level of 
fan tone reduction required. As has been previously seen, large reductions in tone strength do not neces- 
sarily produce correspondingly large reductions in EPNL. This is because a noise floor is formed by the 
fan broadband, jet, and turbine noise fields. 

For the low tip speed, low pressure ratio fan employed in an ultra-high bypass configuration, reducing 
the tone levels associated with the second through twelfth harmonics of blade passing frequency 8 dB 
each reduced the full power takeoff flyover EPNL 1.6 dB. Doubling the tone suppression to 16 dB pro- 
duced a further EPNL reduction of 0.2 dB. No reduction in the fundamental tone strength was included, 
since the vane/blade ratio has been set to achieve cutoff of all radial modes associated with the circum- 
ferential order produced by rotor-stator interaction at this frequency. Based on this study, reducing the 
strength of the second through twelfth harmonics of blade passing frequency by 10 dB will produce the 
great majority of the benefit that can be gained from sweeping the vane. It is not necessary to consider 
the contributions from harmonics higher than twelve since they lie above the 10 kHz upper frequency 
limit used to calculate EPNL. Assuming a 10 dB reduction in these harmonics reduces the takeoff EPNL 
from 86.3 to 84.7 and approach EPNL from 91.2 to 89.5. 
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The theoretical development of Envia (Ref 4) indicates that increasing harmonics exhibit increasing atten- 
uation for a fixed value of vane sweep. Thus, it is only necessary to determine the amount of sweep re- 
quired to produce a 10 dB reduction in the strength of the second harmonic, since higher harmonics will 
automatically be reduced more. The Figures 4.7 to 4.11 of Ref 4 were used to determine the required vane 
sweep. The optimum sweep is a function of rotor wake spatial orientation, specifically its angular lean 
from a radial line. If the wake is assumed to behave like a simple convected shear layer, this lean parame- 
ter is approximated by the change in rotor relative exit air angle between hub and tip. For the full power 
takeoff thrust, the wake lean parameter, T, is equal to 45 deg. To employ Ref 4, it was necessary to use 
certain additional assumptions. The results presented in the referenced figures are for a 22-bladed rotor 
and 14-bladed stator. Based on cutoff ratio, the fundamental harmonic results of Ref 4 most closely match 
the second harmonic of Allison’s UHBR fan. Thus, trends for the fundamental blade passing frequency in 
Ref 4 are used to establish the sweep required to reduce the second harmonic of the current fan blade 
passing tone 10 dB. In addition, no results are presented for wake leans in excess of 30 deg. Therefore the 
presented results for T = 30 deg are used directly. Based on these assumptions, a radial sweep of the by- 
pass vane of approximately 40 deg is required. Due to the fairly serious level of approximation employed 
in arriving at this result, the actual sweep angle must be considered to be only a crude estimate. 

However, these results do indicate that a fairly significant decrease in EPNL can be achieved with vane 
sweep, and that the required sweep angles are possible. 

The final concept studied for reducing fan noise was a two-stage, counter-rotating fan. By introducing 
counter-rotation, a substantial reduction in tip speed and pressure rise of each stage would be possible 
relative to the single-stage baseline. In the counter-rotating configuration, the partial length low pressure 
compressor stage shown in Figure 1 was replaced by a full-length, second-stage fan rotor. The logic em- 
ployed was that the sum of two, weaker noise sources would be less than a single, stronger source. 

It was again necessary to develop an approximate analysis method for determining the resultant far-field 
noise levels. In developing this method, it was assumed that sufficient axial spacing could be provided 
between the two rotors to ensure that the upstream rotor did not generate noise as a result of the 
nonuniform pressure field produced at the second rotor inlet. This allowed the counter-rotating fan 
configuration to be approximated as a single-stage, conventional fan with inlet guide vanes. The 
equivalent single-stage fan would turn at a wheel speed equal to the sum of the two counter-rotating fans. 
Since both rotors remain subsonic, no combination tones were included. For an initial configuration 
employing 23 upstream and 24 downstream blades, the takeoff flyover level increased to 91.7 EPNdB. As 
an approximate check on the accuracy of these predictions, a separate prediction was made for an 
unducted, counter-rotating propfan operating at the same tip speed and thrust level. This was based on 
an Allison empirical predictive method derived from our propfan demonstrator program. For the 
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unducted configuration, the takeoff EPNL is predicted to be 93.4 dB for a two-engine installation. This 
level is very similar to the ducted configuration, establishing a level of confidence in the fan predictions. 
Further optimization of the counter-rotation concept promised no improvement over the baseline; 
however, a significant weight penalty would be incurred due to the two stages of gearing required for 
counter-rotation. 

2.2 TURBINE NOISE 

The baseline engine studies of Section I established the need to reduce noise emissions from the low pres- 
sure turbine to meet the contract goals for landing approach. The earlier section established a 10 dB re- 
duction in peak turbine SPL as a preliminary goal. As in the effort to reduce fan noise, two general ap- 
proaches exist for reducing turbine noise, reduction of the noise source strength or modification of the 
flow path acoustic transmission properties. Before selecting a particular approach, it is helpful to con- 
sider some of the characteristics of the turbine generated noise field. 

The frequency spectrum of turbine noise generally exhibits a peak at the blade passing frequency of each 
of the low pressure turbine stages. On either side of these peaks, the spectral levels fall off fairly gradu- 
ally in a pattern resembling a haystack. In Ref 5, Matthews, et. al, (Ref 5) reference a series of Pratt & 
Whitney Aircraft (P&WA) test programs that demonstrated that the haystack spectrum is the result of 
diffraction of a discrete tone as it propagates through the density gradients in the exhaust jet shear layer. 
This discrete tone is the result of the rotor-stator interaction phenomenon discussed previously. As a re- 
sult of the large numbers of blades generally found in turbine stages, the fundamental blade passing tone 
occurs at fairly high frequency. Harmonics of the fundamental tone lie above the audible range and are 
therefore of no consequence. 

In attempting to lower the radiated turbine noise field, primary attention will be given to reducing the 
strength of the rotor-stator interaction tone. While methods developed for reducing fan duct transmis- 
sion characteristics are applicable to turbine noise reduction, the high temperature, corrosive environ- 
ment in which turbines operate make such an approach less attractive. In addition, the high frequencies 
involved in turbines require long, treated lengths to provide effective noise abatement. This would lead 
to substantial engine length and weight penalties. Such an approach represents a last resort to controlling 
turbine noise. 

The baseline configuration turbine noise was determined using the ANOPP turbine noise module based 
on the General Electric empirical correlation of Kazan and Matha (Ref 6). A second empirical method due 
to Kresja and Valerino (Ref 7) was employed to determine the impact of rotor-stator spacing on peak 
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sound pressure level. As in the fan study, suppression tables as a function of angle and frequency were 
developed using supplemental analysis for concepts that could not be directly addressed in ANOPP. 

Results presented in the fan noise section showed a fairly significant noise reduction with increasing rotor 
to stator spacing. The results in Figure 14 show that increasing turbine spacing from 50% of the upstream 
rotor chord to twice the chord produced a reduction in OASPL at the peak directivity angle of approxi- 
mately 2 dB. This is well short of the 10 dB goal and was achieved at the cost of increasing low pressure 
(LP) turbine length by 250%. Turbine noise appears much less sensitive to stator/ rotor spacing than fans. 
This is most likely related to the accelerating flow present in a turbine as opposed to compressor stages. 
This will result in a lower overall velocity deficit in the wake of turbine and a smaller gradient across the 
wake. As a result, the rate of decay of the wake deficit will be slowed. Due to the low sensitivity of the 
turbine tone to spacing, this would not seem to be a promising approach. 

As a result of the frequency response of the average human ear, noise at frequencies above the upper 
bound of the 10 kHz one-third octave band is inaudible. Therefore, the EPNL calculation process filters 
out noise above 11.2 kHz. In addition, acoustic emissions at frequencies above 7 kHz are rapidly attenu- 
ated in air as a result of real gas effects. As a result, increasing the already high turbine tonal frequencies 
can result in a reduced approach EPNL. For this design, it was possible to increase the gear ratio from the 
original 3.1 to 3.68 without severely impacting low cycle fatigue life of the low pressure turbine (LPT) 
components. At the increased speed, the blade passing tone of the last stage turbine increases from 5250 
Hz to 7610 Hz. The resulting approach EPNL is 90.1 dB, a decrease of 1.1 dB. 

During the fan noise study, it was demonstrated that selecting the number of blades and vanes to satisfy 
the cutoff criteria of Goldstein (Ref 3) produced a substantial reduction in peak tone SPL and EPNL. The 
overall reduction realized in the fan was limited by the fan broadband that formed a noise floor. Since 
turbine noise is almost exclusively composed of discrete tones in the near field and since only the funda- 
mental tone lies within the audible frequency range, application of this approach to the turbine promises 
to be most effective. The data of Bilwakesh et. al., (Ref 8) shows that tones associated with all stages of 
the low pressure turbine are present in the far field at nearly equal levels. Therefore, it is necessary for all 
stages in the LP turbine to satisfy the cut off criteria. For the three-stage LP turbine employed in the 
baseline UHBR engine, the blade passing tones of all three rotors lie in the 4 kHz 1/3 octave band at ap- 
proach, and therefore contribute to the EPNL. Due to geometric increase in airfoil count as one sequen- 
tially tries to satisfy the cutoff condition for all three stages, it was quickly found to be impractical to use 
cutoff to reduce the turbine noise. 
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Since the cutoff criteria, when applied to multiple stages, produce a geometric growth in airfoil count 
with stage number, reducing the number of stages in the low pressure turbine would allow airfoil num- 
bers to be controlled while still reducing acoustic emissions. Aerodynamic considerations precluded a 
single-stage design; however, a two-stage LPT proved feasible. The airfoil numbers in each of the vane 
and blade rows were selected to satisfy the simplified 2-D cut off criteria of Goldstein for the passing tone 
at the approach conditions. These numbers were then checked to see if any of the resulting blade passing 
frequencies lay above the top of the 10 kHz third octave band. The final airfoil count was then selected 
based either on the cut off criteria or a 11,200 Hz upper limit for the blade passing tone, whichever was 
less. 

Table VII compares the original three-stage LP turbine and the two-stage design. Employing a reduction 
in the blade passing tone of 8 dB for cutoff, the approach EPNL for a two-stage low pressure turbine de- 
sign and no treatment of fan noise is 88.9 dB. This meets the contract goal; it can be further reduced by 
accounting for fan improvements previously identified. 

This acoustic improvement was not obtained without cost. The two-stage configuration requires a long 
transition duct between the high pressure turbine exit and low pressure turbine inlet to accommodate re- 
quired diameter changes, producing an increased total pressure loss. In addition, since the turbine work 
extraction requirements remain unchanged, stage expansion ratios must increase producing high blade 
and vane exit Mach numbers. The net result is a loss of 2 percentage points in design LP turbine effi- 
ciency, which will definitely affect mission fuel bum. 

2.3 DUCT PROPAGATION REDUCTION 

The modifications described for the turbine produce predicted approach EPNL levels that meet the 10 dB 
margin on the contract goal of FAR 36. However, none of the fan noise reduction schemes examined 
were sufficiently effective to reduce takeoff flyover or sideline levels to the goal. Several effective meth- 
ods for lowering tonal noise were identified. However, the broadband spectrum was unaffected by the 
tone suppression schemes and quickly became a controlling factor in the takeoff EPNL calculation. Little 
systematic investigation of the causes or suppression of fan broadband noise has been done; therefore, no 
methods for reducing the strength of the broadband source were defined. A method for suppressing 
broadband that does not require a strong physical description of its generation processes is required. 

As previously mentioned, a second general approach to reducing the far-field noise is through modifica- 
tion of engine ducting acoustic transmission properties. This ducting forms a wave guide whose acoustic 
transmission properties are a complex function of the noise field spectrum, duct geometry, wall 
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impedance, and the flow field present. The EPNL resulting from an engine flyover can be altered by 
changing either the strength or the directivity of the radiated noise field. This study will focus on reduc- 
ing the strength of the radiated fan broadband noise. 

Tests conducted by Boeing and Allison during the 1970s indicated that choked inlet flow could reduce 
forwarded radiated noise peaks by as much as 40 PNdB for fans with supersonic tip speeds. This method 
is equally effective on tonal or broadband spectra. For the baseline UHBR engine, the peak takeoff PNL is 
not associated with forward propagating noise. However, forward radiating fan noise does contribute to 
that portion of the time histoiy lying between the peak and the initial 10 dB down point. Thus, reducing 
the forward radiated noise will reduce the EPNL by lowering the duration correction. 

Several constraints must be considered in the design of a choked inlet system. Since the inlet will meter 
flow into the compression system during choked operation, careful matching of the fan and inlet mass 
flow characteristics is required. This matching can only be accomplished at a discrete number of condi- 
tions for fixed inlet throat area. This restriction immediately leads to a variable geometry inlet. Since su- 
personic throughflow within the engine is generally undesirable, a diffusing section is required. This 
diffuser must exhibit good total pressure recovery to preserve engine performance. In addition, the vari- 
able area scheme must minimize the creation of total pressure distortion so as not to degrade compressor 
stability. 

Two basic concepts have previously been demonstrated for achieving throat variable area. The least 
complicated of the two is the variable angle inlet guide vane. This concept is lightweight, mechanically 
simple, and produces low distortion levels. However, poor pressure recovery is a problem when throat 
Mach numbers exceed 0.7. There is also the potential for increased noise radiation from the bypass duct 
due to IGV-rotor interaction. The second concept involves a variable geometry cowling. This configura- 
tion preserves axisymmetric flow into the fan, at the expense of a potentially complicated mechanical ar- 
rangement. Since this arrangement requires a diffusing section downstream of the throat, a minimum 
length exists for each design throat Mach number below which massive flow separation from the walls 
will occur. Based on the Boeing measurements, variable area inlets with length to diameter ratios be- 
tween 1 and 1.3 are near the minimum for acceptable aerodynamic performance. Acoustic performance 
of such inlets is a strong function of throat Mach number, with the maximum attenuation occurring at the 
choke point. However, in the variable cowl concept, fan face average total pressure loss and Tadial distor- 
tion index increase rapidly as the throat Mach number increases due to the increased diffusion that must 
occur downstream of the throat. Based on the Boeing studies, maximum throat Mach numbers between 
0.8 and 0.85 produce a reasonable compromise between acoustic and aerodynamic performance. The two 
concepts are equally effective acoustically. 
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Both Boeing and Allison data show that appreciable acoustic suppression occurs even at throat Mach 
numbers substantially less than one. To design such a system, it is then necessary to pick the throat Mach 
number as a compromise between aerodynamic and acoustic performance. The Boeing and Allison data 
base correlate SPL reduction to throat Mach numbers. To determine the optimum throat Mach number, 
ANOPP was used to determine EPNL reduction as a function of the reduction in forward radiated fan 
noise. It was determined that reducing the fan forward radiated sound pressure level by 10 dB resulted 
in a reduction of the takeoff EPNL of 0.5 dB. Further reduction of the SPL had no additional impact on 
EPNL. Throat Mach numbers in the 0.75 range will produce a 10 dB SPL reduction. However, the rela- 
tive insensitivity of the EPNL to reductions in fan inlet noise when compared to the complexity and 
weight of the variable area mechanism makes the choked inlet an unacceptable approach. 

Noise abatement liners for inlet and bypass ducts that employ a perforated plate bonded to a honeycomb 
backing have become a standard feature in current turbofan engines. Their operation is analogous to a 
combination of a mass absorber and a viscous damper in a vibrating mechanical system. Energy is dissi- 
pated through viscous losses resulting from pumping action across the perforated plate due to the inci- 
dent acoustic field. Energy is reflected and trapped as a result of the acoustic response of the trapped 
volume. While the basic configuration has a relatively narrow effective bandwidth, this can be improved 
by bonding a porous material, like common screen, wire to the perforated plate. 

The characteristic parameter defining the acoustic properties of the treatment is the specific acoustic 
impedance. The impedance is generally presented as a complex number. The real part, or resistance, is a 
measure of the dissipative losses. The imaginary part, or reactance, represents a wall phase shift and 
therefore determines the reflection coefficient. Impedance of a specific construction changes with fre- 
quency, incident SPL, and the Mach number of the adjacent flow. In addition, the sound attenuation that 
occurs at a specified impedance changes with frequency, through flow velocity, and energy distribution 
across the duct cross-section. The design process involves determining an impedance that matches the 
SPL spectrum to achieve the desired attenuation. This requires an iterative approach. 

The required spectral attenuation is based on the reduction in the peak PNL required to meet the EPNL 
goal. Since PNL is an overall noise metric based on an annoyance weighting of the sound pressure spec- 
trum, it is not unique. That is, more than one spectrum exists with a fixed PNL. Since an initial SPL 
spectral goal consistent with the design PNL must be established to allow the iteration sequence to begin, 
we chose a goal spectrum with a constant annoyance as proposed by Minner and Rice (Ref 11). While 
this selection significantly simplifies the determination of the goal SPL spectrum, the resulting liner may 
not be optimum in terms of weight or overall length. The method of Minner and Rice was used to relate 
the required reduction in SPL spectrum to the liner acoustic impedance and to determine the physical pa- 
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rameters describing the liner construction that would yield the required impedance. This method is ap- 
plicable only to liners of the perforated plate-over-honeycomb construction and does not account for the 
favorable broadening of the band width characteristics that can be realized by employing a porous mate- 
rial overlay on the perforated sheet or two-cavity construction. However, it is a useful and compact 
method for preliminary sizing of acoustic treatment. 

Since the previously described changes in turbine construction produced compliance with contract goals 
at approach power, the bypass duct liner performance will be designed for maximum acoustic suppres- 
sion at takeoff power. Based on the source contributions of Figure 4, a reduction in peak fan PNL to 75 
dB was established as a target for the liner design. 

The initial concept for the bypass liner employed acoustic treatment in the inner and outer walls of the 
bypass duct. The liner was composed of two distinct segments, which were intended to attenuate spec- 
tral peaks in the 630 and 200 Hz 1/3 octave bands. Table VIII presents the goal and actual liner 1/3 
octave band SPL attenuations. This configuration would produce a reduction in peak PNL of 5 dB that 
exceeds the design requirements. However, a treated surface length of 118 in. is required. Since the 
distance from the fan rotor trailing edge to the core nozzle exit in the baseline engine configuration is only 
95 in, this design is considered unacceptable. In order to reduce the required treated surface length while 
maintaining adequate acoustic performance, it was necessary to introduce a treated annular ring in the 
bypass duct at midannulus height. In this configuration, the liner is composed of a single axial segment 
with peak suppression in the 2000 Hz 1 /3 octave band. Table IX presents the performance of this design. 
This configuration will produce a reduction in peak takeoff PNL of 4.8 dB and requires a treated surface 
length of only 35.8 in. Table X presents the relevant physical parameters describing the liner. The 
annular ring results in a 7.5% area blockage. This will require recontouring of the bypass flow path to 
keep the throughflow velocities at acceptable levels. The high porosity, which corresponds to 109 holes 
per square inch, is a source of concern. Instead of a true perforated plate, it would probably be more 
economical to use a porous material such as Brunswick's Felt Metal™ for the facing sheet. 

Based on the predicted liner performance, the takeoff EPNL would become 82.1 dB, a reduction of 4.2 dB 
from the baseline. Similarly, the approach EPNL becomes 88.1 with a lined bypass duct, a reduction of 
3.8 dB. 

The perforated plate bypass liner described above has the required acoustic suppression characteristics. 
However, there are shortcomings in this approach. The suppression falls off fairly rapidly at frequencies 
away from the peak. This characteristic is acceptable when the noise source spectrum is dominated by a 
discrete tone but becomes a substantial impediment when trying to reduce a broad spectrum source. In 
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addition, the required dimensions of the treated surface are strongly influenced by the frequency spec- 
trum; high frequencies require long, treated surfaces and low frequencies require a thick backing volume. 
These characteristics led directly to the need for a mid annulus ring in the current application. The in- 
creased mechanical complexity required to accommodate the ring as well as increases in internal pressure 
losses and increased nacelle drag from increased outer diameter led to a desire to find an alternate mech- 
anism for noise suppression. 

Active noise cancellation is an area of current research that holds promise. Application of the method to 
suppression of the low frequency discrete tones present in an automotive exhaust has proven successful. 
Silcox and Elliott (Ref 12) have extended the approach by demonstrating effective suppression of low fre- 
quency broadband noise in a rectangular duct. In this demonstration, a minimum suppression of the 
sound pressure spectrum of 20 dB was achieved over frequencies to 700 Hz. Control is achieved through 
a feed forward scheme in which a detected signal generates a control input downstream of the detection 
sensor. The geometry of the test duct was selected such that only two modes were below cutoff for the 
frequency range tested. This simplified the detection and control problem since only a single detection 
element and two control elements were required. Stability of the control system must be carefully con- 
sidered. To prevent the control element input from feeding back through upstream acoustic propagation 
to the detection microphone, thereby producing instability, Silcox and Elliott included a perforated plate 
liner in the flow path. Since the liner was not the primary means of acoustic control, it was not necessary 
to provide an optimum design. 

While the above demonstration was impressive, extending active cancellation to the control of fan broad- 
band noise is a formidable challenge. As mentioned previously, peak attenuation must be provided in 2 
to 2.5 kHz third octave band. Over such a substantial frequency range, the duct can support a substantial 
number of propagating pressure patterns. If all possible patterns are present, sufficient detection sensors 
must be present to define the spatial field and sufficient controllers must be present to suppress all modes 
without feeding energy into others. The implementation of a multivariable control scheme capable of 
tracking and controlling input signals in the 2.5 to 3.0 kHz range with an acceptable error requires a sub- 
stantial improvement in controller frequency response relative to the hardware used by Silcox and Elliott 
and a significant increase in digital processor capability. The processor improvement could potentially be 
achieved either through improvements in single processor speed or an application of parallel processing. 
Both approaches are beyond the current state of the art, but should become practical within the next 10 
years. 

It is hypothesized that the majority of the broadband noise results from interaction of rotor generated and 
wall turbulence with the bypass vane row. In this hypothesis, each vane would become a dipole radiator 
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of randomly vaiying strength responding to the incoming turbulent velocity field. The incoming turbu- 
lence should be isotropic. As a result the circumferential spatial Fourier transform of the squared velocity 
field will have a power spectral density that peaks at zero. This will produce acoustic radiation from the 
vanes with a peak component at a zero vane to vane phase shift. This leads to the argument that the ma- 
jority of the radiating acoustic field will be associated with a zero circumferential phase lag. Such a field 
can be controlled with a similar scheme to Silcox. 

The second technical challenge to be met in applying active control to gas turbine fan noise is improving 
the frequency response of the control element. Silcox employed a standard loudspeaker as the control el- 
ement in his work. Conversations with Dr. Shoureshi of Purdue University have led us to the conclusion 
that this speaker was the primary element limiting the frequency response of Silcox's equipment. This 
could be improved by employing a thin, high compliance plate driven by a piezo electric actuator as the 
control element. 

The effectiveness of active control was demonstrated by computing the takeoff, flyover, and approach 
EPNL with an attenuation spectrum included for the fan discharge noise, which represents the active con- 
troller. Based on the published results of Silcox and private discussions with Shoureshi, a peak attenua- 
tion of 15 dB at 2.5 kHz was used for the active controller. The attenuation spectrum for the active 
scheme was set at a 3 dB roll off per 1/3 octave band at 3.1 kHz and for all bands below 2.5 kHz. This roll 
off was increased to 6 dB per 1 /3 octave for bands above 3.1 kHz. Using these attenuation characteristics, 
the resulting EPNLs were the following: 

• Takeoff 83.5 

• Approach 89.2 

This represented a reduction of 3 dB from the baseline takeoff predictions and 1 dB for approach. This 
level of suppression is approximately equal to that achieved with the passive liner. 

2.4 SUMMARY 

This section has evaluated and compared methods for reducing the far-field noise produced by the fan 
and low pressure turbine of the baseline UHBR engine. Fan noise suppression is required during both 
approach and takeoff operations. Several methods were evaluated for reducing the strength of the fan 
noise field at the source. The most effective of these methods was increasing rotor to stator spacing, 
which reduced both the broadband and tone components of the fan noise field, and stator sweep, which 
effectively suppresses tones at multiples of the blade passing frequency. Due to the relatively strong con- 
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tribution of the broadband to the overall fan noise, its suppression is critical to reducing the far-field lev- 
els to the study goals. Because of a lack of both data and analysis methods, it was not possible to evaluate 
methods for reducing broadband noise directly at the source. Based on the current knowledge base, con- 
trol of the propagation of the broadband field through the bypass ducting will be required. A conven- 
tional perforated plate over a honeycomb liner was designed which provided the required broadband 
suppression. To keep the length of the treated surface within practical limits, a ring of treated surface at 
the midannulus radius was required. Active noise cancellation is a second intriguing possibility for re- 
ducing the fan broadband. However, substantial improvements in the frequency response of the system 
hardware components over current laboratory demonstration models will be required before its use in a 
gas turbine engine. 

Based on current information, the turbine noise field is controlled by the fundamental blade passing tones 
of the low pressure turbine rotors. It was demonstrated that by adjusting the vane and blade airfoil num- 
bers to satisfy the cutoff criteria for the lowest wave number rotor-stator interaction mode, the turbine 
noise suppression goals could be met. When implemented in the UHBR engine concept, an increase in 
centerline low pressure turbine speed and a decrease in stage count from three to two was required to 
satisfy the cutoff criteria while keeping the last stage airfoil count reasonable. 
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III. REDUCED NOISE ENGINE CONFIGURATION 


In Section II, numerous concepts were examined for their noise reduction potential. As part of this exam- 
ination, the impact of each of these concepts on takeoff and approach EPNL was assessed with all other 
noise sources held fixed. Based on these results the following concepts were selected as most promising 
for engine application: 

• swept bypass vane for reduction of fan blade passing tones 

• bypass duct suppression, based on a perforated plate liner, of fan broadband noise 

• two-stage low pressure turbine configured to assure cutoff of the fundamental turbine tones 

A revised configuration engine was developed employing these noise suppression concepts, which is 
shown in cross-section in Figure 15. The impact of these changes on the fan and LP turbine component 
performance is shown in Tables XI - XIII. No change was made to the high pressure spool. Reviewing 
some of the changes from the baseline engine, the bypass vane sweep has been set at 40 deg and the by- 
pass duct outer flow path diameter increased to offset the blockage of the midannulus acoustic treatment. 
Due to the thickness of the acoustic treatment, it was necessary to increase the cowl length to accommo- 
date the thrust reverser. The transition duct between the HP and LP turbine required to incorporate the 
two-stage low pressure turbine resulted in an unacceptable bearing span on the LP rotor system. To rec- 
tify this, the rear bearing on the LP spool was moved in front of the LPT producing an overhung design. 
The new bearing placement allowed the HP and LP rear bearings to be served by a common sump. The 
removal of the separate HP rear sump required by the original engine configuration and the elimination 
of one of the LP turbine stages helped offset most of the weight increase of the other changes in the en- 
gine. While the configuration shown may not represent the best that could be achieved, it does show that 
the acoustic control concepts selected can be integrated into a practical propulsion package. 

A comparison of the predicted far field noise levels of the baseline and revised engine configurations is 
shown in Figure 16. The changes incorporated in the revised engine configuration were successful at 
substantially reducing far field noise, resulting in reductions of 6.4 dB during the flyover portion of take- 
off, 6.9 dB at the sideline measuring station, and 5.7 dB during landing approach. Current certification 
rules allow engine thrust levels to be reduced during the flyover portion of the takeoff measurement once 
a predetermined altitude has been reached. Figure 16 shows that employing such a thrust cutback 
reduces the takeoff EPNL by approximately 1 db for both the baseline and revised engine configurations. 
For the results presented, installed engine thrust was reduced from 12,000 to 8,000 lb, requiring that the 
climb out angle be reduced from 10.3 to 5.4 deg. As a result, the aircraft altitude as it passes over the 
monitor station will decrease from 3260 ft to 2255 ft. 
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To assess the economic impact of a reduced acoustic emissions requirement, the baseline and revised 
UHBR engines were compared on the basis of weight, fuel bum during a standard mission, acquisition 
costs, and direct maintenance costs to a conventional bypass ratio design. These individual items were 
then combined into an aggregate comparator, direct operating cost. A summary of this comparison is 
presented in Table XI. Referring to the table, the bare baseline engine is approximately 105 lb lighter than 
the bare revised engine. When the differences in nacelles are included, a total weight increases by 207 lb. 
By way of comparison, a similar thrust class conventional turbofan (6:1 BPR) employing a common core 
with the study engines has an estimated bare weight of 3300 lb. Thus, a fairly small weight penalty is as- 
sociated with the changes required to effect a substantial noise reduction for an UHBR design. However, 
a substantial weight differential exists between a conventional bypass ratio turbofan and the UHBR. 

The UHBR concept exhibits a significant reduction in thrust specific fuel consumption relative to current 
generation turbofans. For a 550 nautical mile mission, indicative of a standard block length for regional 
airline operations, the baseline UHBR engine would bum 4518 lb of fuel. The reconfigured engine, with 
reduced acoustic emissions, would require 4671 lb of fuel, for a 3.4% increase. The majority of the fuel 
burn increase is the result of the two percentage point loss in turbine efficiency for a two-stage low pres- 
sure turbine. However, the conventional 6:1 bypass ratio design would bum 5185 lb of fuel during the 
same mission. The additional 514 lb of fuel that an airplane would have to carry with a conventional 
powerplant would offset approximately half the weight penalty incurred by a UHBR design. 

Two related concerns of all airlines when introducing a new technology into revenue operations are dis- 
patch reliability and direct maintenance costs. The shop visit rate is a measure of premature or unsched- 
uled removals, and therefore reflects the engine impact on dispatch reliability. The baseline and reduced 
noise UHBR engines are estimated to have identical shop visit rates (SVR) of 0.121 events/1000 engine 
flight hours. This translates to 1 unscheduled removal every 8264 flight hours. By comparison, a conven- 
tional turbofan is estimated to have a marginally higher premature removal rate of 0.125, or 1 unsched- 
uled removal every 8000 flight hours. Of course, all engines require scheduled maintenance. For both 
UHBR designs, the mean time between overhaul (MTBO) is set at 30,000 flight cycles or 30,000 hours for 
the current mission based on replacement schedule for life limited components. When combined with the 
estimated frequency of unscheduled maintenance, the direct maintenance costs for either UHBR design 
are estimated to be $74/engine flight hour in 1991 dollars. The conventional engine also has an MTBO of 
30,000 hours and a direct maintenance cost of $71 /engine flight hour. 

The final element for comparison is the acquisition cost. None of the candidate engine configurations is a 
clear winner in this comparison. The baseline UHBR engine is estimated to cost $3.2 million with nacelle. 
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The reduced noise UHBR price is $3.15 million. A conventional turbofan of this thrust dass has an esti- 
mated selling price of $2.95 million. All prices are in 1991 dollars and are based on a 1,000 engine produc- 
tion run at a rate of 20 engines per month. 

All the above engine cost factors were combined, along with certain assumptions on the aircraft generated 
costs such as crew costs and depredation, to arrive at the direct operating cost (DOC). This cost is based 
on operating a 100-passenger twin engine regional aircraft over a 550 nautical-mile block at a 100% load 
factor. Fuel costs were based on a retail price of 75 cents/gallon. For the base UHBR engine, this proce- 
dure leads to a DOC of 1030 cents/seat mile. For the low noise configuration UHBR, the DOC is 1057 
cents/seat mile. This compares to a DOC of 10.47 cents/ seat mile for a current generation turbofan. 
Somewhat surprisingly, the predicted operating costs for all three engines are virtually identical. Close 
examination of the elements used to calculate DOC shows the results to be dominated by purchase costs 
and fuel expense. At the assumed fuel price of 75 cents/gallon, the increased fuel usage of the 6:1 BPR 
engine was almost exactly offset by a reduced purchase price. Increases in the stage length to 1000 n- 
miles or an increase in fuel price to approximately $1.00/gallon would be required to show any clear ad- 
vantage for the higher bypass ratio engine. Based on conversations with regional airline operators, the 
DOC level associated with the reference 6:1 BPR engine is near the current average, with a low of 6 
cents/seat-mile and a high of 18 cents/seat-mile. These operations indicate that increases in DOC as 
small as 2% will have a measurable impact on their profitability. Assuming the noise certification limit 
remains at Stage 3, the conventional bypass ratio engine has a small economic advantage over a veiy high 
bypass ratio concept in performing the regional airline mission. If noise certification limits are lowered 
such that a 10 dB reduction in far-field acoustic levels is required, the required modifications to the UHBR 
engine will cause a marginal but acceptable increase in DOC. A conventional bypass ratio turbofan 
would require large amounts of fan duct treatment to even approach this reduced level of noise. The re- 
sulting engine weight and drag increase would produce large increases in fuel bum. The additional 
complexity of the noise abatement system would likely increase the purchase price as well. The final re- 
sult would be a propulsion system with a significant increase in DOC relative to current standards, mak- 
ing it economically unattractive. 

In summary, a UHBR engine without any supplemental noise abatement equipment can comply with the 
current FAR 36 Stage III noise limits. However, for Stage 3 certification limits, a conventional 6:1 bypass 
ratio engine has a lower DOC for a typical regional airline mission. Employing current noise abatement 
technology, the UHBR engine can comply with noise certification limits that are 10 dB below the current 
Stage 3 limits. This noise reduction is accomplished with only a marginal impact on DOC. A conven- 
tional turbofan cannot meet such a stringent noise standard. 
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IV. TECHNOLOGY ASSESSMENT/PLAN 


The results of this study indicate that the acoustic emissions from an UHBR engine can be reduced suffi- 
ciently to meet the contract goals. However, the validity of these results must be measured against our 
confidence in the accuracy of the predictive methods used to produce them. The core of the predictive 
methodology continues to be empirically based. The majority of the data base used to develop these em- 
pirical relations were gathered in the 1970s. Review of the engine cycle parameters indicates that current 
engines often operate at the fringes of the parameter ranges used for the data correlation. The acoustic 
impact of new technology, like wide chord, shroudless fans, is not reflected by this data base. Attempts 
to replace this reliance on empiricism have been made. However, most attempts to develop first princi- 
ples analysis methods have employed, by necessity, significant simplifying assumptions. This is amply 
illustrated by the analysis method used to determine the impact of stator sweep on fan tonal noise. This 
method neglected the unsteady aerodynamic communication between adjacent airfoils that can be a con- 
trolling factor in certain cases. It must be concluded that the predictive methodology remains somewhat 
weak. 

Similarly, one of the more interesting discoveries during this study was the importance of fan broadband 
noise in determining far-field levels. Most of the previous research into the fan noise problem has fo- 
cused on the blade passing tones. As a result, the physical mechanisms of broadband noise generation 
are poorly understood. While it is generally agreed that broadband noise generation is rooted in turbu- 
lence, the actual sources of turbulence within the gas turbine engine are many. These include the sec- 
ondary flowfield that develops due to tip leakage, airfoil boundary layer transition, and shroud boundary 
layers. Their relative strengths are unknown and could be important. The exact mechanism for convert- 
ing turbulent transport to acoustic energy is not known. Turbulence can produce a direct pressure field, 
as in jet mixing noise, which is quadrapole in nature. It is also possible for the turbulent velocity field to 
interact with stationary surfaces like downstream vanes, producing an acoustic field with a dipole nature 
similar to the periodic rotor wakes interacting with the vanes. There could also be a relationship between 
tonal and broadband noise involving scattering of the tonefield through interaction with turbulent struc- 
tures in the flow. Fundamental work needs to be done in these areas to assist in identifying potential 
methods for directly reducing the strength of the broadband component. 

As a result of the lack of understanding of the generation mechanisms of fan broadband noise, it was nec- 
essary to resort to methods for reducing noise propagation through the engine ducting to control it. 
Current methods center on porous plate liner systems. When used for the control of fan broadband noise 
in a UHBR engine, either an extremely long liner or a secondary treated surface within the bypass duct 
was required. Either approach leads to an increase in cowl wetted area and, as a result, nacelle drag. 
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Reduction of nacelle drag will be a major issue in integrating a UHBR propulsion package with an air- 
frame. Application of active cancellation to control of the fan broadband could assist in minimizing the 
drag by removing the need for long cowls or increased flow path diameter to accommodate the blockage 
of a midannulus treated ring. However, current demonstration systems employing active cancellation are 
too limited in frequency response. Major hardware innovation will be required to alleviate this limita- 
tion. In addition, all current approaches focus on applying control in the duct, while a more optimum 
scheme might apply the control input on a vane surface. Advances in signal processing and adaptive 
control algorithms, such as parallel processing and neural networks, might also be useful. These areas 
need exploration. 

To address the technology limitations detailed previously, both experimental and analytical research are 
required. The limitations of current predictive methodology would be most thoroughly and economically 
addressed by the development of a first principles acoustic model. The physical model of noise gen- 
eration resulting from flow turbulence is not sufficiently developed to support such an approach at this 
time. However, the current understanding of pure tone production within a turbomachine appears to be 
sufficient to attempt an analytical predictive method. We propose to develop a predictive tool applicable 
to fan blade passing tones resulting from rotor-stator interaction. In developing the approach, it is desir- 
able to minimize the mathematical complexity. At the same time, sufficient detail must be retained to al- 
low new concepts to be retained. We believe that a linearization of the inviscid, unsteady Euler equations 
of fluid flow meets these criteria. To justify this assertion, we offer the following observations: 

• Sound propagation and radiation remain linear processes even at levels sufficient to result in 
permanent auditory damage. 

• The spacing between the fan rotor trailing edge and vane leading edge in current commercial en- 
gines is sufficiently large to negate any nonlinear interaction in the development of the rotor 
wake. 

• In-house computational studies show that even intense vortical (wake-like) disturbances react 
with the vanes in a linear fashion for subsonic flows. 

A cost effective approach to developing such a tool is a linearized version of the Advanced Ducted 
Propfan Analysis Code (ADPAC) produced for NASA by Dr. Ed Hall. The linearization would be with 
respect to the full, nonlinear, steady solution presently available. This would allow a consistent definition 
of the incoming wake velocity profile to be provided for the unsteady solution. As currently conceived, 
the steady-state solution would retain viscous effects, while the unsteady solution would neglect viscous 
effects. As a result, the unsteady solution would not satisfy the rigorous, no slip boundary conditions at 
the wall. This is analogous to determining the unsteady solution in a domain, which excludes the wall 


NAS A/CR— 2003-2 1 2523 


30 



boundary layers. The wall boundary condition would then require a specification of impedance for 
problem closure. Such a condition would be developed as part of the effort. The unsteady solution algo- 
rithm could be implemented in either the frequency or time domain. A full three-dimensional unsteady 
solution would be implemented. To retain a finite computational domain boundary, a semianalytic mop- 
ping of the near field to far field, like the wave envelope method, would be employed. This approach will 
allow a more detailed examination of sweep, rotor reflection/ transmission, and jet diffraction effects. 

To increase understanding of the generation process for broadband noise, we believe an experimental 
program is required. The experimental vehicle would be a single-stage fan rig compatible with NASA 
Lewis's fan drive system. The rig would be used to explore the generation and control of broadband 
noise, as well as corroborating the effectiveness of selected noise control technology. The test program 
would involve a detailed mapping of the fan performance characteristics, flowfield, and acoustic field. In 
addition, exterior far-field measurements will be performed. A complete description of proposed rig con- 
figurations will appear in the next section. 

Development of active noise cancellation technology would also be performed experimentally. The ex- 
perimental setup would be similar to the simple arrangement of Silcox and Elliott, employing an annular 
rather than a rectangular test section. The program would involve basically four (4) tasks. The initial task 
would center on selection of detection sensors. This effort would focus on identifying off-the-shelf hard- 
ware with adequate survivability for a gas turbine application, capable of a nearly flat frequency response 
to 5 kHz, and with an adequate sensitivity to ensure a usable signal to noise ratio. Potential devices in- 
clude condenser microphones, semiconductor pressure transducers, and piezo-electric transducers. The 
second task would involve development of an improved frequency response control element. This con- 
troller must have similar characteristics to the detector and must be capable of reducing a broadband 
spectrum with frequencies up 3.5 kHz by approximately 15 dB in OASPL. It is felt that standard loud- 
speaker arrangements will not be capable of meeting these requirements. Allison would investigate al- 
ternative arrangements, such as low compliance, low mass vibrating elements driven by piezo-electric 
devices. The third task involves development of a digital signal processing unit and the required signal 
processing software. A currently available commercial digital signal processing unit would be used for 
this program. No attempt at implementing a parallel architecture would be attempted in this initial pro- 
gram, only serial processing. The potential application of neural networking or other artificial intelli- 
gence scheme for adaptive control would be investigated. The final task would be a demonstra- 
tion/validation program of the closed loop control system. The purpose of the test would be to experi- 
mentally demonstrate the frequency range over which acceptable noise control is possible. 
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V. PRELIMINARY DESIGN OF FAN RIG 


Based on previously reported results, a preliminary design of a fan rig has been completed. As requested, 
this design was configured for compatibility with an existing NASA fan drive system. To maintain this 
compatibility, all flow path interior components were constrained to a twenty-two (22) inch diameter. A 
layout view of the baseline configuration is shown in Figure 17. This configuration employs a fan rotor 
that was directly scaled from the baseline engine fan of Figure 1. The compressor boost stage on the low 
pressure shaft of Figure 1 was not carried into the rig design to maintain mechanical simplicity. The 
downstream vane has, as a result, been modified from the configuration of Figure 1 to provide the re- 
quired flow swirl removal at the hub. Figures 18-22 show five suggested variations on the baseline rig 
configuration intended to explore the fan acoustics. 

The configurations shown in Figures 18 and 19 will demonstrate and corroborate the fan noise reduction 
potential of the configuration chosen for the final engine design. This data is to be gathered in two steps 
to clearly define the effectiveness of each of the components. The initial configuration (Figure 18) will 
employ only the swept vane. This will demonstrate the effectiveness of sweep in reducing the fan blade 
passing tones relative to the theoretical predictions. It is crucial that sweep prove effective at controlling 
tonal noise for the conclusions of the study to hold. As an option in the test program, a series of vane 
configurations employing progressive increases in sweep could be tested. This would parametrically de- 
fine the effects of sweep on fan tone noise production and allow an optimum angle for engine applica- 
tions to be determined. The second rig configuration (Figure 9) includes a porous plate lining for the dis- 
charge duct to reduce broadband noise. This rig configuration is a scaled version of the reconfigured en- 
gine system of Figure 15. This data will be used directly to substantiate that the predicted far field noise 
reductions are realized in practice. 

The passive treatment schemes discussed to this point have all focused on modifications to the bypass 
duct wall. During internal research and development (IR&D) funded testing performed at Allison in the 
early 1970s, a modified vane employing a perforated plate-like suction surface was shown to be a fairly 
effective sound attenuation device. The approach modifies the unsteady pressure distribution induced by 
the wake on the airfoil surface. The full potential of this method was never explored experimentally, and 
the analysis tools available at the time were not adequate for designing the treated surface. Allison has 
made substantial progress since that time in the computational analysis of unsteady flows. Currently 
available computational methods developed for aeroelastic predictions would be used to determine the 
optimum acoustic impedance for the surface treatment. If substantial reductions in the surface unsteady 
pressures can be achieved, the need for duct treatment may be removed. Figure 21 shows how such an 
arrangement would be incorporated in the rig. 
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The rig configuration shown in Figure 22 is intended to determine the sensitivity of fan broadband noise 
to fan secondary flow and shroud boundary layer flows. Two separate flow removal devices are shown, 
one directly above the blade tip to control endwall recirculation and a second downstream of the fan rotor 
that would act as a boundary layer scoop. The figure shows flow removal being accomplished through a 
porous surface. More detailed flow analysis may indicate a better approach, such as a scoop. The two 
suction systems would be controlled separately. While not shown explicitly in the figure, it would also be 
possible to fabricate the fan airfoils with radial flow channels connected to the suction and pressure sur- 
faces. Through a combination of tip suction and centrifugation, such a scheme could be used for airfoil 
boundary layer removal. Substitution of solid and channeled airfoils would then allow the participation 
of the airfoil boundary layer in the production of broadband noise to be determined. 

The figures presented in this section represent conceptual sketches rather than firm proposals. No design 
analysis was attempted due to the lack of detail drawings for NASA-supplied hardware. If one or more 
of these ideas are selected for further consideration, changes in the layout may be required to meet stan- 
dard design criteria. These drawings are included as a basis for discussion. 
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Table I. 


Fan aerodynamic and mechanical design characteristics. 


Fan 

Inlet corrected flow, vrlQ/8 

1035.5 lb/sec 

Inlet specific flow, w^0/8A 

4153 lb/sec-ft 2 

Inlet corrected tip speed, Ut/ V0 

1000 ft/sec 

Pressure Ratio, Rc 

1382:1 

Inlet hub/tip radius ratio, rh/rt 

030 

Adiabatic efficiency, T|t-t 

893% 

Corrected speed, N/V0 

3227.5 rpm 

Number of blades 

19 

Number of vanes 

43 

Gear ratio 

3.16:1 

Ouarter staee 


Inlet corrected flow, wVO/5 

110.24 lb/sec 

Inlet specific flow, wV0/8A 

33.05 lb/sec-ft 2 

Inlet corrected tip speed, Ut/ V0 

558 ft/sec 

Pressure ratio, Rc 

1.115:1 

Inlet hub/ tip radius ratio, rh/rt 

0.764 

Speed, N 

3227.5 rpm 

Number of inlet vanes 

60 

Number of blades 

56 

Number of outlet vanes 

60 
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Table II. 

Hi gh pressure compressor aerodynamic and mechanical design characteristics. 


Rotor inlet corrected flow, wV 0/6 

55.84 lb/sec 

Rotor inlet specific flow, wV0/5A 

41.99 lb/sec-ft^ 

Rotor inlet speed, Ut 

1,368.2 ft/sec 

Overall pressure ratio, Rc 

24.76:1 

Rotor inlet hub/tip radius ratio, rh/ rt 

0.708 

Speed, N 

14,154 rpm 

Number of stages 

10 

Number of airfoils 


Stage Number Blades 

Vanes 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


28 

38 

39 

46 

51 

64 

62 

72 

70 

80 

70 

86 

75 

92 

77 

98 

77 

96 

77 

96 


NAS A/CR— 2003-2 1 2523 


35 



Table ffl. 

Turbine design point velocity diagram parameters (39.000 ft/0.8 Mn). 



HPT 



LPT 


Parameter 

StgJL 

3ig_2 

Slg3 

S&4 

Stg 5 

Stage flow coefficient, Vx/u 

0.36 

0.50 

0.48 

0.44 

0.51 

Stage load coefficient, gJAh/Um^ 

1.72 

1.68 

1.09 

1.13 

1.13 

Stage exit AN^-rpm^in^ 

1.5xl0 10 

2.5x10*° 

2.9x10*° 

4.5x10*° 

6.0x10*° 

Stage exit swirl, deg 

-41.7° 

-30.7 

-7.1 

-8.9 

-9.5 

Stage exit Mn 

0.31 

0.38 

0.26 

0.28 

0.39 

Stator exit absolute Mach No, Mn 

0.75 

0.85 

0.61 

0.68 

0.74 

Rotor exit relative Mach No, Mn 

0.78 

0.87 

0.63 

0.70 

0.83 

Number of vanes 

44 

64 

84 

69 

70 

Number of blades 

69 

86 

67 

68 

75 


Table IV. 

Turbine design point aerodynamic requirements (39.000 ft/0.8 Mn). 


Parameter 

HPT 

LPT 

Rotor inlet temp, RIT-°R 

2,813 

1,982 

Turbine inlet pressure, Pf-psi 

140.9 

29.6 

Actual work, Ah-B/lb 

229 

172 

Rotational speed, N-rpm 

14,154 

8,830 

Rotor inlet flow rate, W-lb/ sec 

20.4 

22.4 

Equivalent work, Ah/0 B/lb 

43.7 

46.3 

Equivalent rotor inlet flow rate wVOe/5 lb/sec 

5.10 

22.28 

Equivalent rotational speed, N / \'9 rpm 

6,177 

5,841 

Total/total expansion ration, Rett 

4.75 

5.30 

Goal total/total efficiency, Titt-% 

89.7 

92.6 
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Table V. Comparison of conventional BPR and ultrahigh BPR engines. 

• Common core 

• Common technology 

• Acoustic estimates are for bare 2 engine installation 

• No ground reflection included 

Takeoff EPNL Sideline EPNL A pproach EPNL 


Engine BPR 

Weight 

SFC 

Pred 

FAR 36 

Pred 

FAR 36 

Pred 

£A£. 36 

6:1 

32631b 

0.36 

90 

89 

100.8 

95 

963 

983 

14:1 

3961 lb 

0.27 

86.3 

89 

92.7 

95 

912 

983 


Table VI. Flight path and engine operating parameter description. 


Takeoff 

• Aircraft velocity 

• Thrust/engine 

• Flight path angle 

• Altitude at flyover monitor 

• Takeoff gross weight 


214 ft/sec 
12,042 lb (installed) 
10.3 deg 
3260 ft 
933001b 


Approach 

• Aircraft velocity 

• Thrust/ engine 

• Flight path angle 

• Altitude at flyover monitor 


223 ft/sec 
3000 lb (installed) 
-3 deg 
394 ft 


Table VII. Comparison of stage airfoil numbers for two- and three-stage low pressure turbine. 

3-stage LPT 2-stage LPT 


Vane 

84 

30 

Rotor 1 

67 

48 

Vane 2 

69 

72 

Rotor 2 

68 

111 

Vane 3 

70 

N/A 

Rotor 3 

75 

N/A 
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Table VIII. Comparison of goal and actual liner performance. Configuration 1. 


1/3 OB center 
frequency 

SPL suppression 
goal 

SPL suppression 
actual 

315 

1.6 

4.5 

400 

4.5 

5.6 

500 

6.1 

6.9 

630 

10.9 

8.5 

800 

8.7 



9.5 

9.5 

1250 

11.1 

10.3 

1600 

12.2 

11.6 

2000 

12.5 

13.3 

2500 

10.3 

9.4 

3150 

4.5 

5.9 


Table IX. Comparison of goal and actual liner performance. Configuration 2. 

1 /3 OB center 

SPL suppression 

SPL suppression 

frequency 

goal 

actual 

315 

1.6 

1.8 

400 

4.5 

2.4 

500 

6.1 

3.2 

630 

10.9 

4.2 

800 

8.7 

5.6 

1000 

9.5 

7.3 

1250 

11.1 

9.5 

1600 

12.2 

12.8 

2000 

12.5 

16.7 

2500 

10.3 

10.8 

3150 

4.5 

6.0 


Table X. Bypass duct liner-physical parameters. 

Cover sheet thickness 

0.020 in. 

Diameter of holes in cover sheet 

0.050 in. 

Honeycomb thickness (1/2 total) 

1.2 in. 

Porosity 

22% 
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Table XI. 

Fan aerodynamic and mechanical design characteris tics for quiet engine configuration. 


Fan 

Inlet corrected flow, w^fd /§ 1035.5 lb/ sec 

Inlet specific flow, wV$ /8A 41.53 lb/ sec-ft 2 

Inlet corrected tip speed, Ut/ V$ ft/sec 

Pressure Ratio, Rc 1 382:1 

Inlet hub/tip radius ratio, rh/ rt 030 

Adiabatic efficiency, flt-t 89.2% 

Corrected speed, N/V0 3227.5 rpm 

Number of blades 19 

Number of vanes 43 

Gear ratio 3.68:1 


Quarter staee 


Inlet corrected flow, w\[0 /8 110.24 lb/ sec 

Inlet specific flow, w Vf? / 5A 33.05 lb/ sec-ft 2 

Inlet corrected tip speed, Ut/V0 558ft/sec 

Pressure ratio, Rc 1 •! 15*1 

Inlet hub/tip radius ratio, rh/rt 0.764 

Speed, N/V? 3227.5 rpm 

Number of inlet vanes 60 

Number of blades 56 

Number of outlet vanes 60 


Table XII. 

Turbine design point velocity diagram parameters (39.000 ft/0.8 Mn) for qu iet engine configuration, 

LPT 


Parameter 


Stage flow coefficient, Vx/u 
Stage load coefficient, gJAh/Um 2 
Stage exit AN 2 -rpm 2 in 2 
Stage exit swirl, deg 
Stage exit Mn 

Stator exit absolute Mach No, Mn 
Rotor exit relative Mach No, Mn 
Number of vanes 
Number of blades 


Stg3 

St&4 

0.47 

0.51 

1.97 

1.304 

3.9x101° 

5.99x101° 

-41 

-11.4 

0.41 

0.39 

0.89 

0.86 

0.91 

0.84 

30 

72 

48 

111 
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Table Xffl. 

Turbine design point aerodynamic requirements (39.000 ft/ 0.8 Mn) for quiet engine configuration. 


Parameter 

HPT 

LPT 

Rotor inlet temp, RIT- 0 R 

2,813 

1,982 

Turbine inlet pressure, Pppsi 

140.9 

29.6 

Actual work, Ah-B/lb 

229 

169.6 

Rotational speed, N-rpm 

14,154 

11,275 

Rotor inlet flow rate, W-lb/ sec 

20.4 

22.4 

Equivalent work. Ah/ 0 B/lb 

43.7 

44.4 

Equivalent rotor inlet flow rate w V# e/8 lb/sec 

5.10 

22.51 

Equivalent rotational speed, N/ rpm 

6,177 

5,836 

Total/total expansion ration, Rett 

4.75 

5.17 

Goal total/total efficiency, ritt-% 

89.7 

89.6 


Table XIV. 

Comparison of elements of DOC for conventional and UHBR e ngines. 


Configuration 

Weight 

(lb) 

Fuel burr/D 
(lb) 

Acquisition^) 

cost-$ 

Direct maintenance^) 
cost 

13SBB1 

M si i!*i 1 ilsljBEHSBB 

Conventional 
BPR (6:1) 

3,263 

4,523 

5185 

2,950,000 

$71 

Baseline 
UHBR (14:1) 

3,961 

5,440.7 

4,518 

3,150,000 

$74 

Quiet 

UHBR (14:1) 

4,066 

5,648 

4,671 

3,200,000 

$74 


(1 ) 550 nautical-mile mission - 2 engines 


(2) estimated with nacelle 

(3) Dollars /engine flight hour 
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Advanced airblast nozzles Advanced composite material 
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Figure 2. Multi-injection lean (MIL) combustor. 




p NL-d B PNL-dB 



re 3 Baseline engine flyover perceived noise level time history. 
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PNL-dB 



Figure 4 . Source contribution to takeoff PNL history. 



Figure 5 Source contribution to approach PNL history. 
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SPL-dB SPL-dB 


Total spectrum at takeoff flyover monitor at peak PNL 
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SPL-dB 



80.00 


70.00 


60.00 

CQ 

7 

50.00 

— 1 
Q - 
(/. ) 

40.00 


30.00 


20.00 
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Approach EPNL-dB Takeoff EPNL-dB 



0.00 5.00 10.00 15.00 20.00 


SPL reduction from baseline-dB 


TE92-3161 


Figure 8 Component noise attenuation impact on takeoff EPNL. 



SPL reduction from baseline-dB 


TE92-3162 


Figure 9 Component noise attenuation impact on approach EPNL. 
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PNL-dB 


Inlet and bypass radiated fan noise contribution to takeoff PNL history 



Inlet and bypass radiated fan noise contribution to approach PNL history 



Figure 10 Contribution of fan noise radiated from inlet and bypass duct to flyover noise history. 
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EPNL-dB EPNL-dB 



Fan rotor-stator spacing-fraction of chord 


Approach 

Takeoff 


TE92-3165 


Figure 12 Effect of increasing fan rotor-stator spacing on EPNL. 



Design tip speed-ft/sec 


TE92-3166 


Figure 13. EPNL sensitivity to fan design tip speed. 
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Peak SPL on 50 ft polar-dB 


100.00 



Turbine rotor-stator spacing-fractional chord 


3.50 4.0C 


TE92-3167 


Figure 14 Impact of turbine rotor-stator spacing on approach power peak SPL. 
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Figure 15 Revised UHBR engine included acoustic suppression. 



Takeoff Sideline Approach Cutback 





Takeoff 

Sideline 

Approach 

Cutback 

Baseline 

Config. 

EPNL 

86.3 

92.7 

91.2 

85.2 

FAR36 Stg 3 
Margin 

2.7 

2.3 

7.1 

3.8 


Fan tip speed 

850 ft/s 

850 ft/s 

350 ft/s 

750 ft/s 

Fan pressure 
ratio 

1.27 

1.27 

1.03 

1.19 

Revised 

Config. 

EPNL 

79.9 

85.8 

85.5 

78.9 

FAR36 Stg 3 
Margin 

9.1 

9.2 

12.8 

10.2 


Fan tip speed 

850 ft/s 

850 ft/s 

350 ft/s 

750 ft/s 

Fan pressure 
ratio 

1.27 

1.27 

1.03 

1.19 


TE92-3185A-2 


Figure 16 Comparison of far-field noise levels-baseline and revised engines. 
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Figure 17 Adaptation of baseline fan to NASA 22 in. rig drive. 
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Figure 18 Baseline rotor and swept vane rig configuration. 
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Figure 20 Increased chord/ reduced airfoil count fan design for rig. 


Porous metallic material inlay 
(ref Brunswick Fibermetal) 



Figure 21 Baseline fan rotor and acoustically-treated vane rig configuration. 



Low pressure plenum 
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Figure 22 Modified rig flow path for tip flow removal. 
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Appendix A 


Identification of blade row locations in fan design printout 


Station No. 

Description 

18 

Fan rotor inlet 

19 

Fan rotor exit 

21 

Boost stage vane inlet 

22 

Boost stage vane exit 

23 

Boost stage rotor inlet 

24 

Boost stage rotor exit 

26 

Core guide vane inlet 

27 

Core guide vane exit 

46 

Bypass vane inlet 

47 

Bypass vane exit 
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AUG 91 LOW NOISE FAN STUDY. BPR = 14:1, RC = 1.382, WAC = 1036 
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ST" OR 3 AT STATION 47 
THERE ARE 43 AIRFOILS. 
THE AIRFOIL SHAPE IS DC; 
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AUG 91 PLOT FLOW PATH 
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A VIRTUALLY COMPLETE INPUT DATA SET HAS BEEN PUNCHED FOR YOUR CONVENIENCE 
S DATA SET SHOULD BE CAREFULLY EXAMINED FOR COMPLETENESS. 

:TAIN INPUT OPTIONS AND ALL OUTPUT OPTIONS HAVE BEEN INTENTIONALLY OMITTED. 
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Appendix B 


NASA Low Noise BPR = 14 Model 
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TERMAP (VER 12) TITLE* 
(CMS 04-06-92) STITLE* 


NASA LOU NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
OFF-DESIGN CHECK ON DESIGN POINT 


DATE= 04-09-92 CASE- 
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0 .0000 

18 

19 

TH8 

0 

1161.2 

2.989 

166 . 964 

22.699 

1.8631 

0.0000 

0.02224 

2°4 . 2 

1.000 

2 . 4<t o 

2.239 

0.203 

286.96 

0.9997 

19 

20 

EX9 

0 

1161.2 

2.989 

166.964 

22.699 

1 . 0475 

o.ooco 

0.02224 

294.2 

1 . 000 

2.854 

2.239 

0.203 

286 . 96 

0.0000 

20 

21 

COOL 

0 

437.8 

5.98 3 

734.086 

303.170 

0.0000 

0.0000 

0 .OCOOO 

0.0 

0.000 

0.000 

0.941 

0.407 

116.57 

0.0000 

21 

22 

DELP 

0 

487.8 

5.983 

734 . 086 

30S .170 

0.9963 

0.0000 

0 .00000 

3500.0 , 

0.33 6 

5.398 

0.941 

0.407 

116.57 

0.0378 

22 

23 

HX H 

0 

487.8 

5.961 

736.814 

308.170 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.338 

5.373 

0.941 

0.406 

116.57 

0.0000 

23 

24 

DELP 

0 

488.8 

5.961 

737.567 

508 .170 

1 . cooo 

0.0000 

0.00000 

3500.0 - 

0.388 

5.372 

0.942 

0.406 

116.80 

0.0000 

24 

25 

NOZZ 

0 

488.8 

5.961 

737.567 

3C3. 170 

2.0887 

0 . occo 

0.00000 

1 .0 

0.000 

0.000 

0 . 942 

0.406 

116.31 

0.0000 

25 

26 

TH18 

0 

407.1 

3.146 

1275.279 

308.170 

1 .8°46 

0 . 0000 

0 .00000 

- 2185.2 ' 

1 .000 

3.146 

.0.785 

0.214 

97.25 

1.0003 

26 

27 

EX1 9 

0 

407.1 

3.146 

1275.279 

3C8. 170 

1.1025 

. 0 . 0000 

0.00000 

2185.2 

1.000 

2.854 

0.785 

0.214 

97.25 

1 o 

• o 
1 o 

1 o 

27 

S ] 

.= RC- 

■OA = 

33.8469 : S 2= 

:EMAP(7) = 

-15.2843 : S 3= 

EFF (23) 

= 0.0185 









Y 7 = 

Y 8 = 

Y 9 = 
Y 1 0 = 
Y1 2 = 
Y 1 2 = 
Y 1 5 = 


43 

170 

45 

l 

4218 

1 

8133 

10 

0 


.8969 = 
. 9045 = 
.3635= 
.6091= 
.6054= 
,5220= 
.8124= 
.0852= 
.6367= 
. 9293 = 
, 9922 = 
.0265= 
. 0000 = 


COMP POLY EFF AT STATION 1 
COMP POLY EFF AT STATION 3 


T( 10 1 
H( 10) 
YCOMPD 4 
Ht 14 ) 
YCOMPD 6 
RNI I 14 ) 
XNMAP 14 
THETA 14 
YCOMPD 9 
FAR f 9 ) - 

0.000000 - 

X= YCOMPD 1 5 Z= 

X= XM 2=XNMAP 


459.669922 

H( 11 ) 

THETA 10 
H( 15 ) 

THETA 14 

0.379900 
42.203995 
* 0.500000 

YCOMPD1 0 

0.000000 
0 . 000000 


0 .0000 
0 . 0000 
0.0000 
0 . 0000 
0 .0000 
0 . 0000 
0 . 0000 
0.0000 
0 . 0000 
10 . 0000 
0 . 0000 


Y 1 6 

Y 1 7 
Y 1 8 
Y 1 9 
Y20 
Y21 
Y22 
Y23 
Y3 9 
Y4 6 
Y4 1 


P 4 = YTABLE 4— > DEFF 


T 1= 375.0002 X= YCOMPD 1 5 Z= W= 

T 2= 2184.6992 X= XM Z=XNMAP 1 W= 

P 1 =YCOMPD4 1 — > HPX(l) 

— VARY — HI LO (* ) 

Cl 9= AREA (26 ) 2317.00 2183.00 1.00 

MODE* T ( 1 0 ) PLA= 2813.000 ADDPLA= 


ID=03/11/91 E=2 : T 3= 
1 D = BYP AREA E = 3 : T 4 = 


99999 . 0000= 
2.8150= 
82.8749= 
3207.7358= 
0.5541= 
20.9770= 
4.8438= 
1 604.2083= 
0.6019= 
0 . 9950= 
26.9559= 
0.9990= 
1 1269.3477= 

0.4327 
0.9950 


0.000000 
P (25 ) 
YCOMPD 17 
FN 
WFE 
T ( 1 ) 

YCOMPn21 
YCOMPD22 
V— 1 9 
0 .000000 
HP ( 1 4 ) 
TC24 ) 
XN ( 1 ) 


X=RMAPC14) Z=XNMAP 14 
X=YCOMPD2 3 Z= XM 


YCOMPD13 
YCOMPD 19 

P( 1 ) 
WDC 1 ) 

V- 9 


29.440002 ♦ 


99999 . 0000 
0 . 0000 
0.0000 
0.0000 
0 .0000 
0 . 0000 
0 . 0000 
o.ooco 
0.0000 
0 . 9950 
0.0000 
0 . 0000 
0.0000 


ID=LPT X MN E=l 
I D= INLETREC E=1 


OBJECT = TARGET 
AREA( 26 ) YTABLE 2 


( * ) LIM 
0.00 L= 1 


IDES 

IOMT 


NVAR = 1 0 
LOOPS* 1 


MAX ERR3 1= 19. CCNSTR . 
MAX ERROR = 0. 


0.000 PLA LIMIT* PLA 
= 0.00023 MATRX* 0 LOOP* 14 
= O.OOCCO 





B 

L E E D 

S A 

N D 

LEAK 

AGES 








FR 

- TO 

JiW(FR) 

XW( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO ?;W ( FR ) 

%Ut 1 1 

(4 

B 3* 

3 

- 12 

0 . 0520 

0.0036 

1.19 7 

1075.1 

74 .892 

259.75 

0.7000 

B 

7 = 

3 - OB 0.0000 

0 . 0000 

0 .000 

B 5 = 

3 

- 17 

0 . 0090 

0 . 0006 

0.207 

700.6 

18.740 

167.70 

0.2500 

B 

9 = 

3 - OB 0.0221 

0.0022 

0.739 

STA 

3 

TOTL 

0.0931 

0.0065 

2.143 











FR 

- TO 

TiW (FR ) 

*W ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO ?:W ( FR ) 

r;w( 1 ) 

U 

B 1 = 

6 

- 9 

0 . 0577 

0.0036 

1 .205 

1316.1 

143.328 

321.11 

1 .0000 

3 

6 = 

6-21 0.0000 

0.0000 

0.000 

B 2 = 

6 

- 11 

0.0385 

0 . 0024 

0.804 

1316.1 

143.323 

385.43 

1 . 0000 

B 

3 = 

6 - OB 0.0038 

0.0002 

0.079 

B 4 = 

6 

- 15 

0. C070 

0.0004 

0.146 

1316.1 

145.768 

321.11 

0.2500 






STA 

6 

TOTL 

0. 1070 

0.0067 

2.234 











FR 

- TO 

);W(FR) 

*W(1) 

W 

T-R 

P 

H 

DH/DHT 






BIO* 

22 

- OB 

0.0000 

0.0000 

0.000 

487.3 

5.961 

116.57 

1 . 0000 






STA 

22 

TOTL 

0.0000 

0.0000 

0.000 













c c 

1 M P O N 

ENT 

P E 

R F O R 

M A N C 

E 







T-R 

993.2 

910.4 


P H DH/DHT 
57.762 239.29 0.6000 
43.523 213.84 0.5000 


H DH/DHT 
321.11 1.0000 
321.11 1.0000 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


BETA 
1 .0004 
0.9998 
0.0000 
0.0000 


2509 

11021 

11021 

2509 


XN 

.377 

.020 

.020 

.877 


XN-MAP 
99.955 
99 .968 
99 . 968 
99.958 
RNISFU 


HP 

5363 .81 
6407. 14 
6507.21 
5391 . 1 9 
14), ( 


HPX/PHP 
26 . 96 
100.30 
73.22 
0 . oo 

14) , (3, 14 ) 


SF ( N , 2 ) 
0 .0000 
0 .0000 
0.0000 
0 . 0000 
. (4 , 14 ) = 


W-MAP 
969.385 
89.828 
1 . oco 
1 . 000 
1 .00048 


EFF-MAP 

0.8753 

0.3350 

0.892? 

0.9247 

1.00112 


R-MAP 
1.5196 
22 . 583 1 
4 . 0600 
5.1714 
1.00000 


SMRELL 

21.275 

20.115 

6.201 

6.543 

1.00000 


FLOW ID 
OUIETENG 
0. 0 . 
JAN. 2690 
ANALYTIC 


EFF ID 
OUIETENG 
0 . 0 . 
JAN. 2 6 90 
ANALYTIC 


PERFORMANCE 


NOZZLE 
PRI (8-9) 


(N) 
18 

SEC (18-19) 25 

F I 


TYP 

1 

1 


fg 

1193.93 
10069. 94 


639.69 

2650.92 


RJ 

1.9568 
2.088 7 


CFG 
0 .9959 
0 . 9963 


CD 

0.9730 
0 . 9838 


AREA ( TH ) 
294 . 19 
2185.20 


V-EXIT 

1644.2 

989.6 


SFCTH-2 ) SF ( EX » 2 ) 


0.248 

1.865 


0.000 

0.000 


CFGT ID 
CFG MDXX 
CFG MDXX 


CD 

CD 


MDXX 

MDXX 


MAPTYP 

1 

1 

1 ' 
1 


MAPTYP 

1 

1 


ENGINE 


PERFORMANCE 


BPR(l) RMIX(l) GAINMX(l) ANGMIXC1) 
13.3861 1.0674 0.0000 0.0000 


BPR (2 ) RM I X ( 2 ) GA I KMX ( 2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


FG 

11263.9 


FN 

3290.6 


SFC 

0.5402 


WFE FARST 
1777.5 .06775 


WFT FHV 
1777.5 18550. 


EPR 
1 .290 


WAENG WACOR RCOA FNR 1 
331.191 1035.186 33.85 11167. 


EFFTH 

0.3586 


FN/WA EFFOA 
9.9357 0.8450 


WFTR1 

6549. 


FNGF 

1.0000 


WFTGF 
1 . 0000 


WARNING: TABLE ( S ) EXTRAPOLATED. 
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TERMAP (VER 12) T I TLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT EYP DUCT MODEl) PATE= 04-09-92 CACE = 2.0 

t CMS 04-06-92) STITLE= CRUISE OD CHECK ON DESIGN POINT TIKE® 12:59:30 PAGE = 5 



ALT 

PAMB 

TAMSF 

TAMER 

DTAMB DT A 

KTP PRELHM 

! KT AS 

KCAS 

XM 1 

RPR DEFF ERAM 

PI 

T1R 

DEFTIP 

ERAM TP 

P TIP TT1PR 

39000. 

2.854 

-69.70 

389.97 

0.0 

0.0 0.0 

458 . 9 

248.1 

0.800 1 

.517 0.9 

950 0.9950 

4.331 

440.03 

0.0000 

0.0000 

0.000 

C.O 

CM3 

1 ID 

NSI 

T-R 

P 

W-COR 

w 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N. 1 

(N) 

1 

FAN 

0 

440.0 

4.331 

1008.316 

322 .595 

1 .3453 

0 .8945 

0.00000 

C. 0 

0 . 000 

0.000 

0.848 

0.295 

105.12 

1.0191 

1 

2 

DELP 

0 

483 . 6 

5.826 

52.450 

21.522 

0.9909 

o.cooc 

0. OCCOO 

284.3 

0.238 

5 .601 

0.Q32 

0.396 

115.55 

C.2349 

2 

z 

HPC 

0 

482.6 

5.773 

52.938 

21.526 2 

2.2121 

0.85G3 

0 . 00000 

0.0 

C . 000 

0.000 

0.9 32 

0.393 

115.55 

1 .0241 

3 

4 

COOL 

0 

1278.9 

134 .009 

2.355 

19.484 

O.OOCO 

0. COOO 

0.00000 

0.0 

0 . 000 

0.000 

2.46o 

« . I ) o 

311.50 

0 . OOCC 

4 

5 

DELP 

0 

1278.9 

134 .009 

2.355 

19.434 

1 . 0000 

0.0000 

0.00000 

? z. . 7 

0.25) 1 

28.389 

2.466 

9.119 

311.50 

C . 0000 

5 

6 

DELP 

0 

1278.9 

134.009 

3.355 

1 9.484 

0.9775 

0.0000 

0 . oocoo 

20 . 6 

0.293 1 

26.475 

2.466 

9.119 

51 i.50 

0 .4000 

6 

7 

HX C 

0 

1278.9 

130.995 

2 .065 

17.399 

1 . 0000 

0.0000 

C . 00000 

26.7 

0.201 1 

27 . 444 

2 .466 

8.914 

311.50 

o.ococ 

7 

8 

BURN 

0 

1264.2 

130.995 

2 . 047 

17.299 

0 . 98 1 6 

0.o<i«0 

C .00000 

26.5 

0.201 1 

27.442 

2.437 

8.914 

307.73 

0.6799 

8 

« 

COOL 

0 

2790.4 

128.579 

4.728 

17.834 

0 . 0000 

0.0000 

0. C2501 

0 . 0 

0 . 000 

0.000 

5 . 500 

8.749 

755.05 

C . 0000 

9 

10 

HPT 

0 

2 70S . 7 

128.579 

5.093 

18.958 

4.8270 

C .897 1 

0.02349 

0.0 

O.COO 

0 . 000 

5.053 

8.749 

728.73 

1 .0046 

10 

11 

PWRK 

0 

1964.9 

26.638 

20.357 

18.958 

0 . 0000 

0.0000 

0.02349 

C.O 

0.000 

0.000 

3. 788 

1 .815 

508.72 

0.0007 

1 1 

12 

COOL 

0 

1 948. 8 

26.638 

21 .076 

19.708 

C.0000 

0.0000 

0.C2258 

0.0 

0 . 000 

0.000 

3.757 

1 .813 

503.58 

0.0000 

12 

13 

DELP 

0 

1904.0 

26.638 

22 .016 

20 .228 

0 . 9970 

0 . 0000 

0 . 02124 

196.0 

0.200 

25 . 948 

3.671 

1 .813 

49C.09 

0.1163 

13 

14 

LPT 

0 

1904.0 

26.557 

22.568 

20.828 

5 . 1 182 

0 . 9248 

C. 021S4 

0.0 

0.000 

O.COO 

5.580 

1 .307 

490.09 

1 . 0003 

14 

15 

COOL 

0 

1316.2 

5.189 

93.972 

2C.S28 

0.0000 

0.0000 

0.02134 

0.0 

0.000 

0.000 

2.538 

0.353 

327.66 

0. ocoo 

15 

16 

DEL P 

0 

1316.0 

5.189 

94.578 

20. 964 

0 .9924 

0 .0000 

0.02120 

406 . 6 

0.450 

4 .539 

2.537 

C.353 

327.55 

0 . 0609 

16 

17 

COOL 

0 

1316.0 

5.149 

95.305 

20.964 

0.0000 

C.0000 

0.02120 

0.0 

O.COO 

0.000 

2.537 

0.350 

327.56 

0.0000 

17 

18 

NOZZ 

0 

1310.6 

5.149 

95.989 

21.158 

1.8042 

0.0000 

0.02100 

1 .0 

0 . 000 

U.000 

2.527 

0.350 

326.06 

0 . 0000 

18 

19 

TH8 

0 

1123.7 

2.854 

160.366 

21 . 158 

1 .8042 

0.0000 

0.02100 

294.2 

0.969 

2 .854 

2.167 

0.194 

276.89 

1 .ocoo 

19 

20 

EX9 

0 

1123.7 

2. £54 

16C.266 

21 .158 

1 .0000 

C . 0000 

0.02100 

294.2 

0.969 

2.854 

2.167 

0.194 

276.89 

O.OOCO 

20 


21 COOL 0 483.6 5.826 723.314 301.061 0.0000 0.0000 0.000C0 0.0 C.000 0.000 0.932 0.396 115.55 C.0000 21 

22 DELP 0 482.6 5.826 722.314 301.061 0.9963 0.0000 0. 00000 3500.0 0.386 5.257 0.932 0.296 115.55 0.0378 22 

23 HX H 0 483.6 5.804 736.022 301.061 1.0000 0.0185 C. 00000 3500.0 0.287 5.223 0. Q 22 0.395 115.55 0.0000 23 

24 DELP 0 484.5 5.804 736.726 201.061 1.0000 0.0000 0.00000 3500.0 0.388 5.232 0.934 0.295 115.77 O.OOCO 24 

25 NCZZ 0 484 . 5 5.804 726.726 201.061 2.0238 0.0000 0.00000 1.0 0.000 0.000 0.934 0.295 115.77 0.0000 25 

26 TH18 0 403.5 2.064 1272.856 301.061 1.8946 0.0000 0.00000 2184.8 1.000 3.064 0.778 0.208 96.38 l.OGOC 26 

27 EX 1 9 0 403.5 3.064 1273. S56 201.061 1.0735 0.0000 0.00000 2184.8 1.000 2.854 0.778 0.203 96.38 0.0000 27 


S 1= RC-OA = 30.9428 : S 2=EMAP(7) = -14.6750 : S 3= EFFC23)= 0.0185 

Y 1= 0.8988= COMP PCLY EFF AT STATION 1 : Y1 6=99999 . 0000= 0.000000 - 0.000000 ♦99999.0000 

Y 2= 0.9059= COMP POLY EFF AT STATION 3 : Y17= 2.7408= P(25) - PS(26) ♦ C.0000 

Y 3= 2249.0200= T(10) - 459.669922 ♦ 0.0000 i Y18= 80.6889= YCOMPD1 7 * 29.440002 ♦ 0.0000 

Y 4= 220.0134= H(10) - HC11) ♦ C.0000 : Y19= 2812.2786= FN - YCOMPD1S ♦ 0.0000 

Y 5= 43.6422= YCOMPD 4 / THETA 10 ♦ 0.0000 : Y20= 0.5570= WF£ / YCOMPD1 9 ♦ C.0000 

Y 6= 162.4212= H ( 1 4 ) - H(15) ♦ 0.0000 : Y2 1 = 20.9770= TCI) *« 0.500000 ♦ 0.0000 

Y 7= 45.3771= YCOMPD 6 / THETA 14 ♦ 0.0000 : Y22= 4.8438= YCOMPD2 1 / PCI) ♦ 0.0000 

Y 8= 1.0346= RN1 (14) / 0.379900 ♦ 0.0000 : Y23= 1562.5681= YCOMPD22 * WD(1) ♦ C.0000 

Y 9= 4147.2516= XNMAP 14 * 42.203995 ♦ 0.0000 : Y39= 0.6279= V-19 / V-9 ♦ 0.0000 

Y1 0= 1 .8920= THETA 14 *# 0. 500000 ♦ C.0000 : Y40= 0.9°50= 0.000000 - 0.000000 ♦ 0.9950 

Y1 1 = 7846.6953= YCOMPD 9 « YCOMPDIO ♦ 0.0000 : Y4 ) = 22.9227= HP ( 1 4 ) * C. 005000 ♦ 0.0000 

Y1 2 = 10.0250= FAR ( 9 ) - 0.000000 ♦ 10.0000 : Y42= 0.9124= T(24) - T(23) ♦ 0.0000 

Y15 = 0.0000= 0.000000 - 0.000000 ♦ 0.0000 : Y4 3 = 1 08 64 . 6328 = XN(1 ) * 4.490000 ♦ 0.0000 

T 1= 375.0002 X=YCOMPD15 2= W= 1D=03/11/91 E=2 : T 3= 0.4280 X=RMAPC14) 2=XNMA P 14 W= 1D=LPT X MN E=1 

T 2= 2184.6992 X= XM Z=XNMAP 1 W= ID = BYP AREA E = 3 : T 4= 0.9950 X = YCOMPD22 2= XM W= 1D= 1NLETREC E=1 

P 1 = YC0MPD4 1 — > HPX(l) : P 4 = YTA8LE 4 — > DEFF 

— VARY — HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26) 2817.00 2182.00 1.00 AREA (26 ) YTABLE 2 0.00 L=1 

MODE= T ( 1 0 ) PLA= 2708.500 ADDPLA= 0.000 PLA LIMIT= PLA 
IDES=0 NVAR= 1 0 MAX ERRS 8= 14.HP+10*WD = C. 00017 MATRX= 0 LOOP= 15 

10MT LOOPS= 1 MAX ERROR = 0. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

S:W(FR ) 

SKIl) 

w 

T-R 

P 

H 

DH/DHT 



FR - TO 

*W(FR) 

T;W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

C .0035 

1 . 120 

1047.1 

69 . 043 

252.72 

0 .7000 

B 

7 = 

3 - OE 

0.0000 

C . 0000 

0.000 

968.3 

53.453 

2ZZ - 12 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0006 

0.194 

687.5 

17.707 

164.54 

0.2500 

E 

9 = 

3 - OB 

0.0343 

0.0023 

0.739 

88S.8 

40.463 

213.53 

0.5000 

S7A 

3 

TCTL 

0.0953 

C.0064 

2.052 
















FR 

- TO 

J;W ( FR ) 

?.W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

?iW(FR) 

r;wci ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

• c 

C.0577 

C.OCS5 

1 .124 

1278.9 

130.995 

311.50 

1.0000 

E 

6 = 

6-21 

0 .0000 

0 . 0000 

0.000 

1278.9 

130.995 

311 .50 

1 . 0000 

B 2 = 

6 

- li 

0.0385 

C.0023 

0.750 

1278. 9 

130.995 

373.73 

1 .0000 

B 

8 = 

6 - OB 

0.0038 

C. 0002 

0.074 

1278.9 

130.995 

31 1 .50 

1 .0000 

B 4 = 

6 

- 15 

0 .0070 

0.0004 

0.136 

1278.9 

135.256 

311 .50 

0.2500 











STA 

6 

TOTL 

0.1070 

0.CG65 

2.085 
















FR 

- TO 

tiWCFR) 

J;wc 1 ) 

W 

T-R 

P 

H 

DH/DHT 











B1 0 = 

22 

- OB 

O.OOCO 

0 . 0000 

C. 000 

483 . 6 

5.804 

115.55 

1.0000 











STA 

22 

TOTL 

0. oooc 

C.OCOO 

0.000 


















C 0 

i M P 0 

N E N T 

P E 

R F 0 R 

M A N C 

E 












N 

ID 

EETA 

XN 

XN-MAP 

HP HPX/PHP 

SF ( N . 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SKRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

1 . 0265 

2419.741 

96 . 366 

4761.77 

23.93 

0 . 0000 

944 .710 

0.8778 

1 .4702 

22.304 

CUIETENG 

OUJETENG 

1 

3 

HPC 

1.0106 

1 OS 35 . 6 95 

98.716 

5734.93 

100.20 

0 . 0000 

85.84 1 

0.8380 

21 . 194 9 

21.274 

0. 0. 

0. 0 . 

1 

10 

HPT 

0.0000 

10835 . 695 

100.116 

5S35.21 

66 . 04 

0 . OCOO 

1 .000 

0.8930 

4 . 0657 

6.205 

JAN. 2690 

JAN. 26 90 

1 

14 

LPT 

0.0000 

2419.741 

98.269 

4786.54 

0 . 00 

0 .0000 

1 . 000 

0.9241 

5.1182 

6.501 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RN2SFC1 t 

14). (2- 14) 

, (3.14 ) 

.(4.14)= 

1 . 00020 

1 .00047 

1 .00000 

1.00000 







NOZZLE 

PER 

FORMA 

u 

o 

2 









NOZZLE 

CN) 

TYP FG 

FN 

RJ 

CFG 

CD 

AREA(TH) 

V-EXIT 

SFCTH.2) 

SF (EX - 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 1 

18 

1 1027.05 

508 . 65 

1 .8042 

0 .9954 

0.9635 

294 . 1 9 

1569. 1 

0.278 

0.000 

CFG MDXX 

CD MDXX 

1 

SEC 

(18-19) 

25 

1 9632.21 

2384.32 

2.0338 

0.9962 

0.9828 

2184.80 

985.2 

2.118 

0 . 000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


BPR(l) RMIX(l) GAINMX(l) ANGMIX(l) BPRJ2) RMIXC2) GAINMX(2) ANGMIX(2) 

13.9813 1.1272 0.0000 0.0000 C.0000 0.0000 0.0000 0.0000 

FG PRAM WFE FAR3T EPR WAENG WACOR RCOA FNR1 FNG C 

10659. S 7766.3 1566.5 .06775 1.189 322.595 1003.316 30.94 9817. 1.0000 

FN SFC WFT FHV N0D133 EFFTH FH/WA EFFOA WFTR1 WFTGF 

2893.0 0.5415 1566.5 18550. 0 0.3751 8.9678 0.8491 5771. 1.0000 

WARNING: TABLE (3) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/•2F10. O.FIO .2 » 2F1 0 . 1 , 3F 1 0 . 2 - / , F 1 0 . 1 . 2F1 0 . 2 . FI 0 . 4 - 2F1 0 . 1 . , 2F10.2 

IPUNCH = 412 1 1285 450 1251 1552 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD1 5 PAMB 

T-AMB(R) H?X(2) BLD ( 9 ) BLDC10) ERAM WD ( 1 ) WCOR ( 1 ) 

P( 1 ) T t 1 ) 

ASA LOW NOISE MODEL FROM KDXX BPR=14 SHORT DUCT MODEL 

2. 39000. 0.80 0.0 458.9 0.00 2.85 389.97 

100.2 0.034 0.0C0 0.9950 322.6 1008.5 4.53 44C.03 


FMT2 

(F1C-2-4F10. 1 , FI 0.2 -FIG . 4 . F 1 0 .2 . / ,8F 1 0 . 2 » 1 

IPUNCH = 314 651 665 1557 1223 1556 1558 

901 895 888 1174 1167 20 23 

1313 ' 1206 

NAMES = BPR(l) FG F-RAM YCOMPD 1 9 WFT YCOMPD18 YCOMPD20 

RC-OA R ( 25 ) R ( 18 ) TC27) TC20) AREA ( 27 ) AREA ( 20 ) 

WDC27) WDC20) 

13.98 10659.3 7766.3 2812.3 1566.5 80.69 0.5570 30.94 

2.03 1.80 403.54 1122.74 2184.80 294.19 301.06 21.16 

FMT3 

(2F10.1 .F10.2.4F1C.4 ? F1G. 1 /FI 0.3 , FI 0.1 , 6F10.0. ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) TUO) CD- 18 CFG- 1 9 CD-8 CFG-9 

HP(l) YCOMPD4C BLDP ( 9 ) YCOMPD1 6 YCOMPD 1 6 YCOMPD 1 6 YCOMPD 16 

YCOMPD 16 YCOMPD! 6 

2419.7 10835.7 2708.69 0.9828 0.9962 0.9635 C.9954 4761.8 

0.995 40.5 99999. 99999. 99999. 99999. 99999. 99999. 
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TERMAP (VER 12) TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
(CMS 04—06—92 ) ST I TLE = SEA LEVEL , STATIC » STD, TAKE-OFF, FAN CORR N=85.3 PCT 


ALT PAMB TAMBF TAMBR DTAMB DTAMTP PRELHM KTAS 

0. 14.696 59.00 518.67 0.0 0.0 0.0 0.0 


CN) ID NS I 

1 FAN 0 

2 DELP 0 

3 HPC 0 

4 COOL 0 

5 DELP 0 

6 DELP 0 

7 HX C 0 

8 BURN 0 

9 COOL 0 

10 HPT 0 

11 PWRK 0 

12 COOL 0 

13 DELP 0 

14 LPT 0 

15 COOL 0 

16 DELP 0 

17 COOL 0 

18 NOZZ 0 

19 TH8 0 

20 EX9 0 

21 COOL 0 

22 DELP 0 

23 HX H 0 

24 DELP 0 

25 NOZZ 0 

26 TH 18 0 

27 EX19 0 


0.8363 
0.9036 
2369.9805 
230.3369 
43.6718 
146.8101 
39. 1080 
2.5824 
3892.0183 
1.9375 
7540.8359 
10.0254 
50.0000 


14.334 
18.109 
17.985 
352.835 
352.835 
352 .335 
344.557 
344 .557 
337 . 923 
337.923 
70.126 
70.126 
70.126 
69.916 
18.065 
18.065 
17.987 
17.987 
14.696 
14.696 


771 . 982 
45.778 
46.095 
3.421 
3.421 
3.421 
3.129 
3.111 
4.714 
5.085 
20.299 
21.028 
21 . 964 
22.537 


752.939 

54.198 

54.199 
49.966 
49.966 
49.966 
44.620 
44.620 
45.754 
48.641 
48.641 
50.565 
53.333 
53.384 
53.384 
53.734 
53 . 734 
54.222 
54.222 
54.222 


XM RPR DEFF ERAM PI T1R 

0.000 0.975 0.9753 0.9753 14.334 518.67 


0.00000 
0.00000 
0 . G0000 
0.00000 
0 .00000 
0 . 00000 
0 .00000 
0 .00000 
0.02542 
0.02383 
0 . 02388 
0.02295 
0.02171 
0.02171 
0.02171 
0.02156 
0 . 02156 
0.02137 
0.02137 
0.02137 


DATE= 04 - 09-42 CASE= 
TIME= 12:59:30 PAG£= 


DEFTIP ERAMTP PTIP TTIPR 

0.0000 0.0000 0.000 0.0 


18.109 590.190 693.741 0.0000 0.0000 0.00000 

18.109 590.190 698.741 0.9977 0.0000 0.00000 


18.067 592.113 698.741 1.0000 

18.067 592.113 698.741 1.2294 

14.696 706.752 698.741 1.2294 

14.696 706.752 698.741 1.0000 


00 0.0000 0.00000 
94 0.0000 0.00000 

94 0.0000 0.00000 


24.6159 : S 2=EMAP(7) = -15 

COMP POLY EFF AT STATION 1 
COMP POLY EFF AT STATION 3 
T ( 1 0 ) - 45 

H( 10 ) - Hill) 

YCOMPD 4 / THETA 10 
H ( 1 4 ) - H ( 1 5 ) 

YCOMPD 6 / THETA 14 
RNI(14) / 

XNMAP 14 « 4 

THETA 14 ** 

YCOMPD 9 * YCQMPD1 0 
FAR ( 9 ) - 

50.000000 - 

X= YCOMPD 1 5 2= W = 

X= XM Z = XNMAP 1 W = 


-15.5009 : S 3= EFF(23)= 


AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N. 1 

(N) 

0.0 

0 .000 

0.000 

1.000 

0.975 

123.95 

1.0191 

l 

384.3 

0.206 

17.581 

1 .08 3 

1.232 

134.31 

0.2349 

2 

0.0 

0.000 

0 .000 

1.083 

1.224 

134.31 

1.0241 

3 

0.0 

0 .000 

0.000 

2.702 

24.009 

343.35 

0.0000 

4 

23.7 

0.258 

337.413 

2.702 

24 . 009 

343.35 

0.0000 

5 

20.6 

0.200 

232. 140 

2.702 

24 . 009 

343.35 

0.4000 

6 

26 . 7 

0.206 

234.81 1 

2.702 

23.445 

343.35 

0.0000 

7 

26.5 

0.206 

334.799 

2.673 

23.445 

339.30 

0.6799 

8 

0.0 

0.000 

0.000 

5.613 

22.994 

792.45 

0.0000 

9 

0 . 0 

0.000 

0.000 

5.274 

22.994 

765.33 

1.0046 

10 

0.0 

0.000 

0.000 

3.965 

4.772 

535.49 

0 . 0007 

1 1 

0.0 

0.000 

0.000 

3.938 

4.772 

530.78 

0.0000 

12 

196.0 

0.200 

68.318 

2.855 

4 . 772 

517.57 

0.1163 

13 

0.0 

0.000 

0.000 

3.754 

4 . 757 

517.58 

1.0003 

14 

0 . 0 

0.000 

0.000 

2.845 

1 .229 

370.77 

0.0000 

15 

406.6 

0 .234 

16.779 

2.844 

1.229 

370.59 

0 . 0609 

16 

0.0 

0.000 

0.000 

2.844 

1.224 

370.59 

0 .0000 

17 

1.0 

Q.000 

0.000 

2.833 

1.224 

368.93 

0.0000 

18 

2°4 . 2 

0.557 

14 . 687 

2.691 

1.000 

349.00 

1 . 0000 

19 

294.2 

0.557 

14.696 

2.691 

1 . 000 

349.00 

0.0000 

20 

0.0 

0.000 

0.000 

1.083 

1.232 

134.31 

0.0000 

21 

3500.0 

0.200 

17.012 

1 .08 3 

1 .232 

134.31 

0.0378 

22 

3500 . 0 

0.301 

16 . 968 

1 .083 

1.229 

134.31 

0 .0000 

23 

3500 . 0 

0.301 

16.966 

1.085 

1.229 

134.57 

0.0000 

24 

1 . 0 

0 .000 

0.000 

1 . 08 5 

1.229 

134.57 

0.0000 

25 

2301 .3 

0 .552 

14.698 

1.023 

1 . 000 

126.82 

1.0000 

26 

2301 .3 

0.552 

14.696 

1.023 

1 . 000 

126.82 

0.0000 

27 

35 

999.0C00 


0.000000 - 


0.000000 

44^404, 

.0000 

3.3694 

= 

P ( 2 

5 ) - 

PS (2 6 ) 


♦ ’ "6. 

.0000 


0.379900 

42.203995 

0.500000 

0.000000 

0.000000 


0.0000 

0.0000 

0.0000 

.0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

10.0000 

0.0000 


: Y1 7= 3.3694= 

: Y 1 8 = 99.1947 = 

: Y19=150C1 .4180= 
s Y20 = 0.2722 = 

: Y21 = 22.7744= 

: YZ2= 1.5889= 
: Y2 3= 1196.3267 = 
: Y3 9= 0.6235 = 

: Y4 0 = 0.9950 = 

: Y41= 55.4436= 

: Y42 = 1.0784 = 

: Y43=10441 . 1250= 


- YCOMPD 18 
/ YCOMPD 19 


I D= 03/11/91 E= 1 
I D = BYP AREA E= 3 


WFE / YCOMPD 

T ( 1 ) ** 

YCOMPD2 1 / PCI) 
YCCMPD22 a WD(1) 
V- 1 9 / V- 9 

0.000000 - 
HP (14) * 

T ( 24 ) - T ( 2 2 

XN ( 1 ) « 

X=RMAP (14) Z= XNMAP 14 W= 
X=YCCKPD23 Z= XM W= 


ID=LPT X MN E= 1 
ID= INLETREC E= 1 


P 1 = YCOMP D4 1 — > HPX(l) : P 4 = YTABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9 = AREA (26 ) 2817.00 2182.00 1.00 AREA (26) YTABLE 2 0.00 L=1 

MODE=XNMAP 1 PLA= 85.300 ADDPLA= 0.000 PLA LIMIT= PLA 
IDES= 0 NVAR = 10 MAX ERRa 9= 1 9 .PS + A/P-*-A = 0.00031 MATRX= 0 LOOP= 18 
IOMT LOOPS= 1 MAX ERROR = YCOMS9. = 0.00001 

BLEEDS AND LEAKAGES 


- TO r;W(FR) ?1W ( 1 ) W T-R P H DH/DHT : FR - TO 

- 12 0.0520 0.0027 2.818 1158.0 186.125 280.64 0.7000 : B 7= 3 - OE 

- 17 0.0090 0.0006 0 . 4G8 778.4 50.996 186.57 0.2500 : B 9= 3 - OB 

TOTL 0.0781 0.0056 4.223 


FR 

B 1= 6 

B 2= 6 

B 4= 6 

STA 6 


- TO LW(FR) LWC1 ) 

- 9 0.0577 0.0038 

- 11 0.0385 0.0026 

- IS 0.0070 0.0005 
TOTL 0. 1070 0.0071 


FR - TO LW(FR ) *U( 1 ) 

B1 0= 22 - OB 0.0000 0.0000 
STA 22 TOTL 0.0000 0.0000 


W T-R p H DH/DHT 
2.833 1401.7 344.557 343.35 1.0000 
1.924 1401.7 344.557 411.62 1.0000 
0.350 1401.7 350.766 343.35 0.2500 
5.346 

W T-R P H DH/DHT 
0.000 561.8 18.067 134.31 1.0000 
0.000 


COMPONENT PERFORMANCE 


BETA XN 

0.7560 2325.418 

1.0153 11349.922 
0.0000 11349.922 
0.0000 2325.418 


85.300 11031.50 


102.643 15665.91 

92.219 11088.72 


HPX/PHP 
55.44 
127.10 
185 .82 
0.00 


FR - TO 
6-21 
6 - OB 


W-MAP EFF-MAP 


723.285 

74.745 

0.999 

0.997 


RNISF( 1 , 14 ) , (2, 14 ) , (3, 14 ) , (4, 14 )= 1.002S0 1.00688 


SMRELL FLOW ID EFF ID 

11.474 QUIETENS QUIETENS 
21.644 0. 0. 0. 0. 

6.279 JAN. 2690 JAN. 2690 
6.322 ANALYTIC ANALYTIC 


EFF ID MAPTYP 


PERFORMANCE 


NOZZLE (N) TYP 

PRI (8-9) 18 1 

SEC (18-19) 25 1 


FG FN 

1671.44 1671.44 

15429.18 13429.18 


RJ CFG CD 

1.2239 0.9927 0.9359 

1.2294 0.9928 0.9339 

PERFORMANCE 


AREA ( TH ) V-EXIT 
294.19 999.1 

2301.27 622.9 


SF ( TH • 2 ) 
0.267 
2.090 


BPR(l) RMIX(l) GAINMX(l) ANGMIX(l) 
12.8925 1.0045 0.0000 0.0000 


BPR ( 2 ) RM I X ( 2 ) GA I NMX ( 2 

0.0000 0.0000 0.0000 


FG 

15100.6 


0.0 4082.9 .06775 1.255 752.939 771.982 24.62 15483. 1.0000 


FN SFC WFT FHV 

15100.6 0.2704 4082.9 18550. 

WARNING: TABLE ( G ) EXTRAPOLATED. 


EFFTH FN/WA EFFOA 
0.3087 20.0555 0.8437 


WFTR1 WFTGF 
4186. 1.0000 


^/I2F10.0,F10.2,2F10. 1 , 3F10 .2 • / -FI 0 . 1 , 2F1 0 . 3 , FI 0 . 4 . 2F 1 0 . 1 - 


T-AMS(R) HPX ( 3 ) BLD ( 9 ) 


-4F10. 1 -F10.2,F10.4tF10.2,/t8F10.2, ) 


14.70 513.67 

14.33 513.67 


WFT YCOMPD 18 YCOMPD20 

T ( 20 1 AREA (27) AREA (20) 


FMT3 
(2F10. 1 
IPUNCH 


15! 00.6 


15001.4 4032.9 

1395.79 2301.27 


,F10.2,4F10.4,F10. 1/F10.3-F10.1 , 6F1 0 . 0 , ) 


294.19 698.74 


YC0MPD40 BLD? (9) YCOMP D1 6 YCOMPD 16 YCOKPD16 YCOMPD 1 6 


YCOMPD 1 6 YCOMPD 16 

4 11349.9 2829. 

5 111.6 9999 
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TERKAP IVER 12) TITLE 

= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP 

DUCT MODEL) 

DATE = 

04-09-92 

CASE = 2.0 

I CMS 04- 

-06-92) ST1TLE 

= 3000 FT. 0.25 MN 

• ISA , MAX CLIMB 

(R1T = 23 

55 F) 





T I KE = 

12:59:30 

PAGE = 9 

alt 

PAKB TAMEF 

TAMER 

DTAMB DTAMTP PPELHM 

! KTAS 

KCAS 

XM 1 

RPR DEFF 

ERA 

M PI 

T1R 

DEFTIP 

ERANTP 

P TIP TT1PR 

3000. 1 

13.171 48.30 

507.97 

0.0 0 

.0 0.0 

163.7 

156.6 

0.250 1 

.039 0.9950 0.99 

50 13.688 

514.33 

0.0000 

! 0.0000 

0.000 C.O 

IN) ID 

NS I T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N.l (N) 

1 FAN 

0 514.3 

13.688 

830.389 

776.672 

1.2634 

0.8725 

0. OOOCO 

0.0 

0 . 000 

0 . 000 

0.992 

0.03’ 

122.91 

1.0191 1 

2 DELP 

0 555.1 

17.293 

46.336 

52.705 

0 . 9930 

G.0000 

0 .00000 

384.3 

0.209 

16.776 

1.070 

1.177 

132.69 

0.2349 2 

3 HFC 

0 555.1 

17.172 

46.670 

52.712 1 

9.5977 

0.8578 

0 .00000 

0.0 

0.000 

0.000 

1.070 

1.168 

132.69 

1.0241 3 

4 COOL 

0 1386.2 

336.531 

3.413 

47 .805 

C . 0000 

O.OCOO 

0.00000 

0.0 

G.COO 

C . 000 

2.673 

22.899 

339.32 

0.000C 4 

5 DELP 

0 1386.2 

336.531 

3.413 

47.S05 

1 . 0000 

0.0000 

0 .00000 

T Z .7 

0.257 

321.897 

2.675 

22 .899 

229.22 

C.0000 5 

6 DELP 

0 1586.2 

336.531 

3.413 

47.805 

0.9767 

0 .0000 

0.00000 

20.6 

0.299 

316.897 

2.673 

22.899 

339.32 

0.4000 6 

7 HX C 

0 1 58 1> . 2 

328.677 

3.121 

42.690 

1 . OOCO 

0 .0000 

0 . 00000 

26.7 

0.206 

319.429 

2.675 

22.365 

339.32 

0.0000 7 

8 BURN 

0 1370.9 

328.677 

3.103 

42.690 

0. 9808 

0. 9990 

0. 00000 

26.5 

0.206 

319.419 

2.643 

22 . Z 

335.33 

0.6799 8 

9 COOL 

0 2397.0 

322 . 382 

4.716 

43.773 

C. 0000 

0.0000 

0 . 02538 

0.0 

0 .000 

0.000 

5.585 

21 .937 

787.98 

0.0000 9 

10 Hr T 

0 2815.2 

322.582 

5.03 6 

46.530 

4.8252 

0.8986 

0.02384 

0.0 

0.000 

0.000 

5.248 

21.937 

761.39 

1.0046 10 

11 PWRK 

0 2045.2 

66.812 

20.324 

4o . 550 

0 .0000 

0.0000 

0 . 02584 

0.0 

0.000 

0 . 000 

3.943 

4.546 

532.12 

0.0007 11 

12 COOL 

0 2030.7 

66.812 

21.052 

48.3 70 

0 .0000 

0 . 0000 

0.02291 

0.0 

0.000 

0 .000 

2.915 

4.546 

527.36 

0.0000 12 

1? DELP 

0 1986.7 

66.812 

22. G04 

51.12 1 

0.9970 

0 . OOCO 

0 . C2 1 66 

1 9b. 0 

0.200 

65.083 

3.830 

4.546 

513.95 

0.1163 13 

14 LPT 

0 1986.7 

66.611 

22.575 

51.112 

4 . 0226 

0.9276 

0.02166 

0.0 

0.000 

0.000 

3.731 

4.555 

513.95 

1.0003 14 

15 COOL 

0 1453.1 

16.559 

75.924 

51.1 12 

0 .0000 

0 . 0000 

0.C2166 

0.0 

0.000 

0 .COO 

2.802 

1.127 

364.60 

0.0000 15 

16 DELP 

0 1452.7 

16.559 

76.410 

51.446 

0.9953 

0.0000 

0.02151 

406.6 

0.348 

15.284 

2.801 

1 .127 

564.43 

0.0609 16 

17 COOL 

0 1452.7 

16.482 

76.770 

51.446 

C . OCCO 

0.0000 

0.02151 

0.0 

0.000 

0.000 

2.8C1 

1 . 121 

364.43 

0.0000 17 

18 NOZZ 

0 1446.9 

16.482 

77.323 

51 .921 

1 .2513 

0 .0000 

C.C2131 

1.0 

0.000 

C .000 

2.790 

1.121 

362.79 

0.0000 18 

19 TH8 

0 1366.4 

13. 171 

94.030 

51.921 

1.2513 

0 . 0000 

0.02131 

294.2 

0.587 

13.181 

2.635 

0.896 

341.09 

1.0000 19 

20 EX9 

0 1366.4 

13.171 

94.030 

51.921 

1 . 0000 

0.0000 

C. 02131 

294.2 

0.58 7 

13.171 

2.635 

0.896 

341.09 

0.0000 20 

21 COOL 

0 555.1 

17.293 

636.479 

723.967 

0 .0000 

0.0000 

0.00000 

0.0 

0 . 000 

0.000 

1.070 

1.177 

132.69 

0.0000 21 

22 DELP 

0 555.1 

17.293 

636.479 

723.967 

0 . 0 P73 

C . 0000 

c. ooooc 

3500.0 

0.327 

16.061 

1.070 

1.177 

132.69 

0.0378 22 

23 HX H 

0 555.1 

17.247 

638.201 

723.967 

1 .0000 

0 .0185 

0.00000 

3500. C 

0.528 

16.010 

1.070 

1.174 

132.69 

0.0000 23 

24 DELP 

0 556.1 

17.247 

638.766 

723.967 

1 .0000 

0.0000 

0. oocoo 

3500 . 0 

0.328 

16.008 

1.072 

1 .174 

132.93 

0.0000 24 

25 NOZZ 

0 556.1 

17.247 

638 .766 

723.967 

1.3094 

O.OCOO 

0.00000 

1.0 

0.000 

0.000 

1.072 

1.174 

132.93 

0.0000 25 

26 TH18 

0 514.8 

13.171 

804.771 

723.967 

1 .3094 

0 .0000 

0.00000 

227 1 .6 

0.633 

13.170 

0.993 

0.896 

123.03 

1 . OCOO 26 

27 EX 1 9 

0 514.8 

13.171 

804.771 

723.967 

1 .0000 

0.0000 

0 . ocooo 

2271 .6 

0.633 

13.171 

C.993 

0.896 

123.03 

O.OCOO 27 

S 1= RC-OA = 24.5861 : S 2= 

EMAPt7) = 

-15.3311 

: S 3 = 

EFF(23 ) 

= 0.0185 







Y 1= 0.8767= COMP POLY EFF 

AT STATION 

1 



: Y1 6=99999 . 0000= 


0.000000 - 


0.000000 

♦99999.0000 

Y 2= C . 9 0 3 6 = COMP POLY EFF 

AT STATION 

3 



: Y I 7 = 

4.0763 = 


P (25) 

- PS (26 ) 


♦ 0.0000 

Y 3= 2355.4978= 

T ( 1 0 ) - 

459.669 

922 ♦ 

0.0000 

: Y 1 8 = 

120.0072= 


YCOMPD17 * 

29.440002 

♦ O.COOC 

Y 4= 229.2676= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0.0000 

: Y19=10617.4$61= 


FN 

- YC0MPD18 


♦ C.0000 

Y 5= 43.6898= 

YCOMPD 

4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.3674 = 


WFE 

/ YCOMPD 19 


♦ 0.0000 

Y 6= 14? 

? . 3564 = 

H ( ) 4 ) - H(15) 

♦ 

0 . 0000 

: Y2 1 = 

22.6739= 


T ( 1 ) 

K fc 


0.500000 

♦ C.0000 

Y 7= 40.0313= 

YCOMPD 

6 / THETA 

14 

♦ 

0 . ocoo 

: Y22 = 

1.6569 = 


YCOMPD2 

:i / 

P(1 ) 


♦ C.0000 

Y 8= 2.4772= 

RN! C 14 ) / 

0.379 

900 ♦ 

0.0000 

: Y2 3 = 

1286 .8386 = 


YCOMPD2 

:2 * WD ( 1 ) 


♦ o.otroc 

Y 9= 38 9 ] 

l .8340 = 

XNMAP 

14 * 

42.203995 ♦ 

0 .0000 

: Y3 9 = 

0 .6755= 


V- 1 9 

/ V 

-9 


♦ 0.0000 

Y10= ] 

l . 9316 = 

THETA 

14 K* 

0.500000 ♦ 

0 . 0000 

: Y4 0 = 

0.9950= 


0 . 000000 - 


0.000000 

♦ 0.9950 

VI 1= 7517.3789 = 

YCOMPD 

9 * YCOMPD 10 

♦ 

C .0000 

: Y41 = 

54 .0038= 


HP ( 14 ) 

K 


0.005000 

♦ 0.0000 

Y12= 10.0254= 

FAR ( 9 ) - 

Q. 000000 ♦ 

10.0000 

: Y4 2 = 

0 . 9836 = 


T (24 ) 

— 

T (23 ) 


♦ c.cooo 

Y15= 50.0000= 

50.000000 - 

0.000000 * 

0.0000 

: Y43=l 0408 . 6484= 


XN ( 1 ) 

H 


4.490000 

♦ 0.0000 

T 1= 262? 

‘.0000 X=YCOKPD15 Z= 

W = 


ID=03/1I/91 E= 1 

: T 3 = 

0.3204 

X=RMAP (14) 2=XNMAP 14 

W= 

ID = 

LPT X MN E= 1 

T 2= 2271.5317 X= XM 

Z=XNMAP 1 W= 


I D=BYP 

AREA E= 3 

: T 4 = 

0 .9950 

X=YCOKPD23 Z= 

XM 

W = 

I D= 

INLETREC E= 1 


P 1 =YC0KPD4 1 — > HPK(l) : P 4=YTABLE A — > D£FF 


— VARY — HI LO (♦) OBJECT = TARGET t+VLIM 

C19 = AREA (26) 2817.00 2183.00 1.00 AREA (26) YTAELE 2 0.00 L=1 

MOPE = T ( 1 0 ) PLA= 2815.000 ADDPLA= C.OCO PLA LIMIT* PLA 
1 DES= 0 KiVAR=10 MAX ERR= 9= 19.PS-»A/P*A = 0.00037 MATRX= 0 LOOP = 16 
10MT LCOPS= 1 MAX ERROR = 0. = 0.00000 





B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

SiUCFR ) 

*W(1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

?;W(FR ) 

?;wt l ) 

w 

T-R 

P 

H 

DH/DHT 

E 3 = 

2 

- 12 

0.0520 

0.0035 

2.741 

1144.9 

177.577 

277.33 

0 .7000 

F 

7 = 

3 - OB 

0.0000 

0.0000 

0.000 

1062.9 

138.939 

256.67 

C . 6C00 

B 5 = 

3 

- 17 

0 . 0090 

0.0006 

C.474 

769.3 

48.679 

184.35 

0.2500 

B 

9 = 

3 - CB 

Q - DZP 1 

0 . 0022 

1.692 

979.9 

106.492 

236.01 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0063 

4 . 908 
















FR 

- TO 

JiWfFR ) 

XW(1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

?.■ W f F R ) 

?;W ( l ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- 9 

0.0577 

0.0036 

2.758 

1386.2 

328 . 677 

2 3 o . » r> 

1.0000 

B 

6 = 

6-21 

0.0000 

0 . 0000 

0.000 

1386.2 

328.677 

339.32 

1 . 0000 

E 2 = 

6 

- 11 

0 .0385 

0. 0C24 

1 .840 

1386.2 

528 .677 

407 . 05 

1 . 0000 

B 

8 = 

6 - OE 

0.0038 

0.0002 

0.182 

1386.2 

328.677 

339.32 

1.0000 

B 4 = 

6 

- 15 

0.0070 

C .0004 

0.335 

1586.2 

354.567 

339.32 

0.2500 











STA 

6 

TOTL 

C . 1070 

0.0066 

5.115 
















FR 

- TO 

S;W( FR ) 

?;W ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 











B) 0 = 

22 

- OE 

0 . 0000 

0.0000 

0 .000 

555.1 

17.247 

132.69 

1 . 0000 











STA 

22 

TOTL 

0 .0000 

0 . 0000 

0.000 


















C C 

1 M P 0 N 

ENT 

P E 

R F 0 R 

M A N C 

E 












N 

ID 

BETA 

XN 

XN-MAP HP HPX/PHP 

SFCN.2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

0.8555 

2318. 185 

85.393 10746.11 

54 . 00 

0 . 0000 

77S.007 

0.8562 

1.3587 

19.797 

OU1ETENG 

OUIETENG 

1 

z 

HPC 

1 .0281 

11304 .320 

96.124 1 4b 18 . 5 9 

100.20 

0 . 0000 

75 .678 

0 .8376 

17.9080 

23.552 

0. 0. 

0 . 0 . 

1 

10 

HPT 

0 . 0000 

1 1 304 . 320 

102.490 14917.01 

176.36 

0.0000 

0.00 9 

0.8945 

4 .0643 

6.274 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0 . 0000 

2318.185 

92.215 1080C.75 

0 . 00 

0 . OOCO 

0 . 9 «8 

0.9211 

4.0226 

6.322 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RN I SF (1.14). (2.14) 

,(3.14). 

•(4,14)= 

1 .00250 

1 .00684 

1.00000 

1.00000 







NOZZLE 

P E R F C F K A 

N C E 









NC 

IZZLE 

(N) 

TYP FG 

FN RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH - 2 ) 

SF (EX , 2 1 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(E-9 ) 

18 

1 1670.08 

1217.53 1.2513 

0.9^29 

0.9370 

294 .19 

1042.3 

0.337 

0.000 

CFG MDXX 

CD MDXX 

1 

SEC 

(18-19 ) 

25 

1 15736.23 

9519.97 1.3094 

0.9932 

0.9438 

2271.55 

704.1 

2.615 

0.000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


BPRU) RMIX(l) GAlNMX(l) ANGMIX(l) EPR(2) RKIX(2) GA1NMXC2) AN3MIXC23 

13.7363 1.0464 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 

FG FRAM WFE FAR3T EPR WAENG WACOR RCOA FNR 1 FNGF 

17406.3 6668.8 3900.5 .06775 1.204 776.672 830.389 24.59 11528. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA W C TR 1 WFTGF 

10737.5 0.3633 390C.5 18550. 0 0.3538 13.8250 0.8481 4205. 1.0000 

WARNING: TABLE(S) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 


C/-2F10.0.F10.2.2F10. 1 .5F10.2./.F10.1 . 2F 1 0 . 3 , F 1 0 . 4 , 2F1 0 . 1 , , 2F10.2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PANE 

T-AMB(R) HPXr3) BLD ( 9 ) BLD(10) ERAM WDC1) WCOR ( 1 1 

Pill T ( 1 ) 


2. 3000. 0.25 0.0 163.7 50.00 .13.17 507.97 

ICO. 2 0.C32 0.000 0.9950 776.7 830.4 13.69 514.33 


FMT2 

( F 1 0 . 2 ? 4F1 0 . 1 .FlO.Zt F10. 4.F1 0.2./ »8F1 0.2 0 

I PUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOKPD1 9 WFT YC0MPD18 YCOMPD2 0 

RC-OA RC25) RC18) T(27) TC203 AREA (27) AREA (20 ) 

WD 127) WD(20) 

13.74 17406.3 6668.8 10617.5 3900.5 120.01 0.3674 24.59 

1.31 1.25 514.81 1366.44 2271.55 294.19 723.97 51.92 


( 2F1 0 . 1 * FI 0 . 2 . 4F1 0 . 4 * F 1 0 . 1 /F 1 0 . 3 : FI 0 . 1 . 6F1 0 . 0 O 

1PUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 . 

NAMES = XNC14) XNC3) T(10) CD-18f • CFG- 19 CD-8 CFG-9 

HP(l) YCOMPD4 0 BLDP ( 9 ) YCOMPDZo YCOMPD1 6 YCOMPD1 6 YCOMPD1 6 

YCOMPD 1 6 YCOMPDI 6 

2318.2 11304.3 2815.17 0.9438 0.9932 0.9370 0.9929 10746.1 

0.995 106.5 99999. 99999. 99999. 99999. 99999. 99999. 
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M TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR = 1 6 SHORT BYP DUCT MODEL) 
l ) STITLE= 396 FT, 0.20 MN, ISA, INCREASED APPROACH POWER (FN=i000 LBF ) 


alt pamb 

396. 1 A .438 


TAMBF TAMER 
57.59 517.26 


DTAMS DTAMTP PRELHM KT AS 


RPR DEFF ERAM PI T1R 
1.023 0.9950 0.9950 16.823 521.61 


DEFTIP ERAMTP 

0.0000 0.0000 


PTIP TTIPR 

0.000 0.0 


16.823 
15.886 
15.852 
151.205 
151.205 
151.205 
167.273 
167.273 
166.120 
166 . 120 
31.719 
31.719 
31.719 
31.636 
15.206 
15.206 
15.187 
15.187 
16.608 
16.688 


538.053 
25 . 980 
26 . 036 
3.590 
3.590 
3.590 
3.292 
3.276 
6 . 729 
5.076 
19.137 
19.857 
20 .792 
21.160 
39.900 
60 . 150 
60.199 
60.692 
62.186 
62 . 186 

681 .931 

681 . 932 
682 . 652 
682.877 
682.877 
521.879 
521.879 


561.282 

27.686 

27.687 
25.109 


513.595 

513.595 

513.595 

513.595 

513.595 

513.595 

513.595 


0.00000 

0 . 0 

0.000 

0. 00000 

386.3 

0.115 

0.00000 

0.0 

0.000 

0.00000 

0.0 

0.000 

0.00000 

23 . 7 

0.270 

0 .00000 

20 . 6 

0.316 

0.00000 

26.7 

0.216 

6.00000 

26.5 

0.216 

0 .01588 

0.0 

0.000 

0.01692 

0 . 0 

0.000 

0.01692 

0.0 

0.000 

0.01636 

0.0 

0 . 000 

0.01355 

196.0 

0. 106 

0.01355 

0.0 

0.000 

0.01355 

0.0 

0 . 000 

0.01366 

606 . 6 

0.172 

0.01566 

0.0 

0.000 

0 .01336 

1 . 0 

0.000 

0.01336 

296.2 

0.265 

0.01326 

296.2 

0.265 

0 .00000 

0.0 

0.000 


0.000 

15.760 

0.000 

0.000 

163.893 

161.375 

162.667 


0.00000 
0 .20000 
0 . oocoo 
0 . oocoo. 
0 . 00000 
0.00000 


-10.8603 : S 3= EFF(23)= 


0.8527 
0.3530 
1633.0630 
163.6026 
61.5761 
60.0132 
21.5061 
1 .6377 
2632.3589 
1.6705 
6397 . 3086 
10. 0159 
50.0000 


COMP POLY EFF AT STATION 1 
COMP POLY EFF AT STATION 3 

T ( 1 0 ) - 659.669922 

H ( 1 0 ) - H ( 1 1 ) 

YCOMPD 6 / THETA 10 
H l 1 6 ) - H ( 1 5 ) 

YCOMPD 6 / THETA 16 
RN 1(16) / 0.379900 

XNMAP 16 * 62.203995 

THETA 16 ** 0.500000 

YCCMPD 9 * YCOMPD 1 0 
FAR ( 9 ) - 0.000000 

50.000000 - 0.000000 

X= YCOMPD15 Z = W= I D = 0 

X = XM Z = XNMAP 1 W = ID=B 


-99999 . 0000= 
= 1.3765= 
= 60.6666= 
= 299°. 8728= 
= 0.6276= 
= 22.8366= 
= 1.5606= 
= 833.3096= 
= 0.9065= 
= 0.9950= 
= 11.3076= 
= 0.6998= 
= 6088.5625= 


0.000000 - 
P ( 25 ) - 

YCOMPD I 7 * 
FN 

WFE / 

T ( 1 ) 

YCOMPD2 1 / 
YCOMPD22 * 
V— 1 9 / 

0.000000 - 
HP (16) * 

T ( 26 ) - 

XN ( 1 ) « 


0.000000 ♦99999.0 


O.CCOOCO 
0 . 005000 


ID=03/1 1/91 E= 1 
I D= BYP AREA E=1 


0.1332 X = RMAP C 1 6 ) Z = XNMAP 16 W = 
0.9950 X = YCQNP D2 3 Z= XM W = 


ID=LPT X MN E= 1 
ID= I NLETREC E=1 


P 1 =YCGMPD6 1 — > HPX(l) : P 6 = YT ABLE 6 — > DEFF 


— VARY — 
Cl 9= AREA (26) 

MODc=YCOMPDl 9 
IDES=0 NVAR=: 
IOMT LOOPS= 


HI LO ( ♦ ) OEJECT = TARGET (♦) LIM 

2817.00 2183.00 1.00 AREA (26) YTAELE 2 0.00 L=i 

PLA= 3000.000 ADDPLA= 0.000 PLA LIMIT= PLA 
10 MAX ERRtt 9= 19.PS*A/P+A = 0.00039 MATRX= 1 LOOP = 
1 MAX ERROR = 0. = 0.00000 


LEAKAGE 


FR - TO 
B 3= 3-12 

B 5= 3-17 

STA 3 TOTL 

FR - TO 
B 1= 6 - 9 

B 2= 6-11 

B 6 = 6-15 

STA 6 TOTL 

FR - TO 
B1 0= 22 - OB 
STA 22 TOTL 


:;W(FR) ?;W(l) 
0.0520 0.0027 
0.0090 0.0005 
0.0931 0.0068 

nw(FR) ?;W( 1 ) 
0.0577 0.0027 
0.0385 0.0013 
0.0070 0.0003 
0.1070 0.0050 

t;WCFR) *wm 
0.0000 0.0000 
0.0000 0.0000 


1.660 969.3 90.157 228.61 0.7000 
0.269 683.6 33.295 163. S7 0.2500 


1.669 1122.6 167.273 271.66 1.0000 
0.967 1122.6 167.273 326.95 1.0000 
0.176 1122.6 150.222 271.66 0.2500 


0.000 533.7 15.863 127.55 1.0000 

0 . 000 


COMPONENT 


PERFORMANCE 


BETA XN 

0.9391 1356.028 

1.0352 10029.875 
0.0000 10029.375 
0.0000 1356.028 


XN-MAP HP HPX/PHP SF(N,2) 

69.611 2269.69 11.31 0.0000 

86.986 5627.66 100.20 0.0000 

105.076 5523.32 72.92 0.0000 

62.372 2261.63 0.00 0.0000 

RNISFC1 ,16 ), (2, 16 ) , (3, 16 ) , (6. 16 )= 

E PERFORMANCE 


W-MAP 
506 . 1 12 
62.219 
0 . 997 


TO ?;W(FR ) nWC 1 ) 
OB 0.0000 0.0000 
OB 0.0321 0.0016 


TO ?fW(FR ) ?;WC 1 ) 
21 0.0000 0.0000 
OB 0.0058 0.0002 


EFF-MAP 

0.3353 

0.7329 

0.3953 

0.8855 

1.00560 


W T-R P H DH/DHT 
0.000 890.3 76.229 216.00 C.60C0 
0.889 831.9 60.292 199.59 0.5000 


W T-R P H DH/DHT 
0.000 1122.6 167.273 271 .56 1.0000 
0.095 1122.6 167.273 271.66 1.0000 


63.606 QUIETENS QUIETENG 
31.593 0. 0. 0. 0. 

6.369 JAN. 2690 JAN. 2690 
5.256 ANALYTIC ANALYTIC 
1 . 00000 


NOZZLE 
PRI (8-9) 
SEC (18-19) 


(N) TYP FG 

18 1 373.00 

2S 1 6619.32 


RJ CFG CD 

1.0683 0.9919 0.9276 

1.0969 0.9921 0.9310 

PERFORMANCE 


AREA ( TH ) 
296 .19 
2608.39 


V-EXIT SF ( TH , 2 ) 
667.1 1.293 

605.3 11.696 


BPR(l) RMIX(l) GAINMX(I) ANGMIX(I) 
18.5506 1.0665 0.0000 0-0000 


BPR (2 ) RMIXC2) GAINMX(2) ANGMIX12) 

0.0000 0.0000 0.0000 0.0000 


WFE FARST 
282.3 .06775 


FN SFC WFT FHV 

3060.3 0.6217 1282.3 18550. 


WARNING: NON-ZERO NSI(S). 


EPR WAENG WACOR 

1.025 561.282 533.053 


FNR1 FNGF 
3016. 1.0000 


WFTR1 WFTGF 
1268. 1.0000 


IPUNCH = 612 

1178 
797 

NAMES = CASE 


612 1 1585 

1178 736 122 

797 1163 

CASE ALT XM 

T-AME(R) HPX ( 3 ) BLDC9) 
P( 1 ) T ( 1 ) 


DTAM3 
BLDC 10 ) 


V-KTAS YCOMPD 1 5 PAMB 
ERAM WDCl) WCOR(l) 


• 6F1 0 . 1 »F10.2,F10.6,rl0.2»/ -8F10 .2 


YCOMPD 1 9 
T ( 2 7 ) 


YCOMPD2 0 
AREA (20) 


FMT3 
(2F10. 1 
IPUNCH 


3752.0 2 Q 99 . 9 

520.68 1225.12 


• F10.2*6F10.6,F10. 1/F10.3-F10 . 1 • 6 F 1 0 . 0 * ) 


YCCMPD 16 YCCMPD 16 


.0 10029.9 

95 60.3 


YCOMPD60 BLDP ( 9 ) YCOMPD 1 6 YCOMPD1 6 YCCMPD 16 YCCMPD 1 6 
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TERMAP tVER 12 

1 TITLE 

= NASA 

LOW NOISE 

MODEL (FLOW SCAL 

E DOWN OF KDXX F.PR = lA SHORT BYP DUCT MODEL 

) 

DATE* 

0A-0°- °2 

CASE* 4.0 

( CMS 0< 

-06-92 

) ST2TLE 

= 394 FT 

, 0.20 KN .. 

ISA- APPROACH POWER CFN 

= 1000 LBF ) 




TIME* 

12:59:30 

PAGE* 11 

ALT 

PAMB 

TAMSF 

TAMER 

DTAM5 DTAMTP PR EL HP 

KT AS 

KCAS 

XM RPR DEFF ERAM 

PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TTIPR 

294. 

1< . <88 

57.59 

517.26 

0.0 0 

. 0 0.0 

132.1 

131.3 

N 

0 

0 

C23 0.99 

50 0.9950 14.823 

521 .41 

0.0000 

C .0003 

0.000 0.0 

CN1 ID 

Z 

o 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N.l (N) 

1 FAN 

0 

521 .4 

14.823 

419.444 

421.961 

1.0300 

0.8149 

0 .00000 

0 . 0 

0 .000 

0.000 

1 .005 

1 .009 

124 .SI 

i.0191 1 

2 DELP 

0 

526.8 

15.269 

17.524 

18.065 

0 . 9000 

0 .0000 

0.00000 

384.3 

0 .077 

15.205 

1.016 

1 .03? 

125.91 

0.2349 2 

2 HPC 

0 

526.8 

15.254 

17.542 

18.065 

6.0978 

0.7440 

0.00000 

0.0 

0 . COO 

0.000 

1 .G16 

1 . C3S 

125.91 

1.024 1 3 

< COOL 

0 

998.7 

93.015 

3.592 

16.383 

0,0000 

0.0000 

0 . 00000 

c.c 

0 . 000 

c .000 

1.925 

6.329 

2 4 C . 6 6 

O.CCOO 4 

5 DELP 

0 

998.7 

93.015 

3.592 

1 6 . 383 

1 . 0000 

0.0000 

0 . 00000 

23.7 

0.269 

8S .513 

1.925 

6.329 

24C.66 

0.0000 5 

6 DELP 

0 

998.7 

93.015 

3.592 

16.383 

0 . 9740 

0.0000 

0.00000 

20.6 

0.314 

86.963 

1.925 

6.329 

24 0.66 

0.4 00 0 6 

7 H/t C 

0 

993 . 7 

90.594 

3.293 

14.630 

1 . 0000 

0.0000 

0 . oocoo 

26.7 

0.216 

87.746 

1.925 

6.164 

240.66 

0.0000 7 

S EURN 

0 

990.0 

90.594 

3.279 

14.630 

0 .9785 

0.9990 

0 .00000 

26.5 

0.216 

87.736 

1 .909 

6.164 

238.50 

0.6799 8 

9 COOL 

0 

1913.5 

88.651 

4 . 722 

14.331 

0.0000 

0 .0000 

0.01372 

0.0 

0 . 000 

0 . 000 

3.689 

6 . C32 

488.59 

0.0000 9 

10 HPT 

0 

1862.2 

88.651 

5 . 054 

15.776 

3.9262 

0.8962 

0.01289 

0 . 0 

0 . 000 

Cl. COO 

3.509 

6 .032 

473.73 

1.0046 10 

11 PWRK 

0 

1376.6 

22.579 

16.728 

15.776 

C.0000 

0.0000 

0.01289 

0 . 0 

0.000 

C.000 

2.654 

1.536 

341.09 

0.0007 1! 

12 COOL 

0 

1369.0 

22.579 

17.349 

16.407 

0 . 0000 

0 . 0000 

0.01239 

0.0 

0.000 

0.000 

2.64 0 

1.536 

338.92 

0.0000 12 

13 DELP 

0 

1342.7 

22.579 

18.165 

17.346 

0 . 9980 

0 .0000 

0.01171 

196.0 

0.162 

22.186 

2.58? 

1 .556 

331.74 

0.1165 13 

1< LPT 

220 

1342.7 

22.534 

18 .434 

17.347 

1 .5239 

0.8684 

0.01171 

0.0 

0 . 000 

C.000 

2.552 

1.533 

331.73 

1.0003 14 

15 COOL 

0 

1221 .0 

14.787 

26.453 

17.347 

0 . 0000 

0 .0000 

0.01171 

c.c 

0.000 

C . 000 

2.354 

1.006 

299.87 

0.0000 15 

16 DELP 

0 

1219.6 

14.787 

26.612 

17.462 

0.9995 

0.0000 

0.01163 

406 . 6 

0.113 

14.660 

2.351 

1 . 006 

299.48 

0.0609 16 

17 COOL 

0 

1219.6 

14.779 

26.626 

17.462 

0 .0000 

0 . 0000 

0.01163 

0.0 

0.000 

0.000 

2.351 

1 .006 

299 . 48 

0.0000 17 

18 N02Z 

310 

1214.6 

14.779 

26.818 

17 . 624 

1.0201 

0.0000 

0.01152 

1 .0 

0 .000 

C.000 

2 . 342 

1 . 006 

298 .14 

0.0000 18 

19 TH8 

0 

1208.2 

14.488 

27.286 

17.624 

1 . C201 

0.0000 

0.01152 

294.2 

C. 171 

14.492 

2.329 

0.986 

29 6 - 4 0 

1.0000 19 

20 EX9 

0 

1208.2 

14.488 

27.236 

17.624 

1 . 0000 

0.0000 

0.01152 

294.2 

0.171 

14.488 

2.329 

0.986 

296.49 

0.0000 20 

21 COOL 

0 

526.8 

15.269 

391.802 

403.895 

0 .0000 

0 .0000 

0.00000 

0.0 

0.000 

C . 000 

1.016 

1 . 039 

125 .91 

0.0000 21 

22 DELP 

O 

526.8 

15.269 

391 .802 

403.895 

0 .9990 

0 . ocoo 

0.00000 

2500 . 0 

0.193 

14.877 

1.016 

1 . 039 

125.91 

0.C378 22 

23 HX H 

0 

526 .8 

15.254 

392 . 1 S3 

403.895 

1 . 0000 

0.0185 

C.OOOCO 

2S00 .0 

0.193 

14.862 

1 .016 

1.038 

125.91 

0.C000 23 

2< DELP 

0 

527.2 

15.254 

392.305 

403.895 

1 . 0000 

0.0000 

0.00000 

3500.0 

0.193 

14.862 

1.016 

1.038 

j 2 * , 09 

0.0000 24 

25 NO ZZ 

110 

527.2 

15.254 

392.305 

403.895 

1 . 0529 

0.0000 

0 . oocoo 

1 .0 

0.000 

0.000 

1.016 

1.038 

125.99 

0.0000 25 

26 TH18 

0 

519.5 

14.438 

410 . 006 

4C3.S95 

1 . 0529 

0 . ooao 

0 .00000 

2732.5 

0.272 

14.489 

1 .002 

0.986 

124 . 14 

1.0000 26 

27 EX 1 9 

0 

519.5 

14.488 

4 1C. 006 

403.895 

1 . 0000 

c .0000 

c. oocoo 

2732.5 

0.272 

14.488 

i .002 

C.986 

124 . 14 

0.0000 27 

S 1= RC- 

OA * 

6.2749 : S 2= 

EMAPC7) = 

-8.6679 

: S 3 = 

EFF (23 ): 

= 0.0185 







Y 1 = 

C.8158 

= COMP POLY EFF 

AT STATION 1 



: V 1 6 = 99 

999.0000 


0.000000 - 


0.000000 

4 . 9009 c . 0000 

Y 2 = 

0.7990 

= COMP POLY EFF 

AT STATION 

J 



: Y1 7 = 

0.7649 

s 

P C 25 

- PSC26) 


♦ 0.0000 

Y 3= 1<C 

2.6169 

£ 

T C 1 0 1 - 

459.669 

922 ♦ 

0 . 0000 

: Y18* 

22.5184 

s 

YCOMPD 17 * 

2 

9.440002 

♦ 0.0000 

Y <= 13 

2.6418 

r 

HC 1 0 ) - HC l 1) 

♦ 

0.0000 

: Y1 9 = 

O 9 O f O Q oc; 

s 

FN 

- YC0MPD18 


♦ 0.0000 

Y 5= 3 

7.8054 

r 

S'COMPE 

4 / THETA 

10 

♦ 

0.0000 

r Y20 = 

0 . 7226 

s 

WFE 

/ YCOMPD 19 


♦ 0.0000 

Y 6 = 31 .8655 

r 

HC141 - H ( 1 5 ) 

♦ 

0 . 0000 

: Y 2 1 = 

22 .8344 

= 

TCI ) 

K ft 


0.500000 

4 0.0000 

Y 7= 1 

2.4889 

s 

YCOMPQ 

6 / THETA 

14 


0.0000 

: Y22 = 

1 .5404 

s 

YCOMPD2 

l / 

PCD 


♦ 0.0000 

Y 8 = 

1 .2940 

= 

RN1C14) / 

0.379 

900 ■» 

0 . 0000 

Y2 3 = 

650 . 0032 

s 

YCOMPD2 

2 x KD C 1 1 


♦ 0.0000 

Y 9= 195 

2.5806 

r 

XNMAP 

14 ¥ 

42.203 

995 ♦ 

0.0000 

: Y3 9 = 

1.0579 

s 

V- 1 9 

/ V 

M 9 


♦ c .0000 

Y1 0 = 

1.5973 

r 

THETA 

14 ** 

0.500000 + 

0.0000 

: Y40* 

0 . 9950 

r 

0.000000 - 


0.000000 

♦ 0.9950 

Yll* 2113.9297 

s 

YCOMPD 

9 * YCOMPD 10 


0 . 0000 

: Y4 1 = 

3.9105 

r 

HP C 1 4 ; 

X 


0. 0050C0 

♦ 0.0000 

Y 1 2= 10.0137 

= 

FARC 9) - 

0.000000 ♦ 

10 . ooao 

: Y42 = 

0.2279 

- 

T C 24 

— 

T C 2 3 ) 


♦ c .0000 

Y1S= 50.0000 

= 

50.000000 - 

0.000000 «• 

0 .0000 

: Y4 3 = 4 

318.5195 

- 

XN Cl) 

* 


4.490000 

♦ C.0000 

T 1= 262 

9.0000 

X=YCOKPD15 Z= 

W = 


ID=03/11/91 E= 1 

: T 3 = 

0. 1060 

X=RMAP(14) Z=XNMAP 14 

W = 

in* 

LPT X MN E=3 

T 2= 273 

2.4937 

X* XM 

Z=XNMAP 1 W = 


I D = BYP 

AREA E= 1 

: T 4 = 

0.9950 

X=YCOMPD23 Z* 

XM 

Ns 

ID* 

1NLETREC E= 1 


P 1 = YC0MPD4 1 — > HPXC1) : P 4 = YT ABLE 4 — > DEFF 

— VARY HI LO ( + 1 OEJECT = TARGET (♦) LIH 

Cl 9= AREA C 26 ) 2817.00 2182.00 1.00 AREAC26 1 YTAELE 2 0.00 L=1 

KODE=YCOMPD19 PLA* 1000.000 ADDPLA* 0.000 PLA LIMIT* PLA 
I D£S= 0 NVAR* 1 0 MAX ERR* 6= 10.HPM0*WD = 0.00029 HATRX* 1 LOOP* 12 
IOMT LOOPS* 1 MAX ERROR = 0. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

SW(FR) 

SWC 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

SW C FR 1 

SWCll 

w 

T-R 

P 

H 

DH/DHT 

B 3s 

5 

- 12 

C . 052 0 

0.0C22 

0.939 

859.1 

60.457 

206.24 

C . 7000 

B 

7 = 

3 - GB 

0.0000 

0 . 0000 

0.000 

812.1 

51.53 0 

194. 76 

0. 6000 

B 5 = 

5 

- 17 

0.0090 

0 .0004 

0.163 

646.2 

27.049 

154.60 

0.2500 

B 

9 = 

3 - OB 

0.0321 

0.0014 

0.580 

764.9 

43.497 

163.29 

0.5000 

STA 

3 

TOIL 

0.0931 

0 .0040 

1 . 682 
















FR 

- TO 

SWCFR ) 

SUCll 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

SWCFR 1 

SWC1) 

W 

1 

73 

P 

H 

DH/DHT 

E 1 = 

6 

- 9 

0.0577 

C .0022 

0.945 

998 . 7 

90.594 

240.66 

1 .0000 

B 

6 = 

6-21 

0 . 0000 

0.0000 

c .000 

998.7 

90.594 

240.66 

1 . 0000 

B 2 = 

6 

- 11 

0.0385 

C-CC1S 

0.631 

993 . 7 

90.594 

284 .79 

1.0000 

E 

8 = 

6 - OB 

0 . 0038 

0 . 00 01 

0.062 

9 98.7 

90.594 

240.66 

1 . 0000 

E < = 

6 

- 15 

O.OC7C 

0.0003 

C. 1 15 

9 98 . 7 

92.409 

240.66 

0.2500 











STA 

6 

TOTL 

0.1070 

0.0042 

1.753 
















FR 

- TO 

SW ( FR 1 

SWC1) 

W 

T-R 

P 

H 

DH/DHT 











BIO* 

22 

- OE 

0.0000 

0 . 0000 

C.000 

526.9 

15.254 

125.91 

1 . 0000 











STA 

22 

TOTL 

0.0000 

O.OGOO 

0 . 000 


















c c 

1 M PON 

ENT 

UJ 

Cl 

R F 0 R 

M A N C 

E 












N 

ID 

EETA 

XN 

XN— MAP HP HPX/PHP 

SPCN.2) 

W-MAP 

EPF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAPTYP 

1 

FAN 

1.0204 

961 .809 

35.188 778.42 

3.91 

0. OCOO 

392.985 

0.7997 

1.040? 

58.50? 

OUIETENG 

OUIETENG 

1 

z 

HPC 

1 . 0243 

9125.234 

79.649 2820.22 

1 00.20 

0.0000 

28.444 

0.7265 

5.6346 

30.309 

0 . 0 . 

0 . 0 . 

1 

10 

HPT 

0.0000 

9125.234 

101.181 2921,32 

39.38 

0 .0200 

0.992 

0.8921 

3.3440 

6.236 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

961 .809 

46.265 782.10 

0 . 00 

0.0000 

0 .8 16 

0.8652 

1 .5239 

4 . 646 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RN 1 SF C 1 > 1 4 1 1 C2.14) 

, < 3 ? 1 4 1 , 

.14,141= 

1 .00144 

l .00344 

1 . 0 c 0 0 0 

1 . OOCOO 







NOZZLE 

PERFORKA 

N C E 









NOZZLE 

CN) 

TYP FG 

FN RJ 

CFG 

CD 

AREA C TH 1 

V-EXIT 

SFCTH.2) 

Sr CEX-2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

C8-? 1 

18 

1 156.35 

31.12 1.0201 

0.9918 

0 . 9263 

294 .1? 

287.8 

3.830 

0.000 

CFG MDXX 

CD MDXX 

1 

SEC 

C 18-19) 

25 

1 3791.06 

991.39 1.0529 

0.9919 

0.9286 

2732.49 

304.4 

35.725 

C.000 

CFG MDXX 

CD KDXX 

1 


FINAL ENGINE PERFORMANCE 


BPR ( 1 1 RMIX(l) GAINKXU) ANGMIXCI) BPRC2) RKIXC2) GAJNMXC2) ANGMIXC2) 

22 .2576 1.0221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNP. 1 FNGF 

2947. A 2924.9 722.6 .06775 0.997 <21.961 <19.<<< 6.27 1014. 1.0000 


FN/WA EFFOA WFTR1 WFTGF 


1022. 5 0.7067 

722.6 18550. 0 

0.0960 2.4 

233 0.743 

3 715. 

1 .0000 

WARNING: TABLECS) 

EXTRAPOLATED. NON- 

ZERO NS 1 CS). 




NPTOT =48 NP1 = 16 NP2 = 16 

NP3 = 16 




FMT1 






C/ ,2F10.0.F10.2,2 

F10. 1 , 3F 1 0 . 2 « / »F10. 

1.2F10.3»F10.4,2F10.1 • 


2F10.2 

IPUNCH = 412 

1 1385 

450 1251 

1553 

827 


Tl 78 

734 122 

125 530 

1287 

1257 


797 

1148 





NAMES = CASE 

ALT XM 

DTAMB V-KTAS 

YCOMPD 15 

PAMB 


T-AMECR) 

HPXC3) BLD ( 9 1 

BLDUOl ERAM 

WDC 1) 

WCORC 1 1 


PCI 1 

TCI 1 





4. 394. 0.20 

0.0 132.1 

50.00 

14.49 

517.26 

200.2 0.0 

32 0.000 0.9 

950 422.0 

419.4 

14.82 

521.41 

FMT2 






f r 10 .2 » 4F 1 0 . 1 ,F10 

.2fF10.4»F10.2»/»8F]0.2» 1 




IPUNCH = 514 

651 665 

1557 1323 

1556 

1558 


901 

895 888 

1174 1167 

30 

23 


1313 

1306 





NAMES = BPR Cl) 

FG F-RAM 

YCOMPD1 9 WFT 

YCOMPD18 

YCOMPD2 0 


RC-OA 

RC25) R ( 1 8 ) 

T (27 ) T ( 20 1 

AREA C 27 1 

AREAC20) 


WDC271 

WDC20) 





22.36 3947 

.4 2924.9 1000.0 722.6 

22.52 

0.7226 

6.27 

1.05 l.i 

02 519.46 1208 

.21 2732.49 

294. 19 

403.90 

17.62 

FKT3 






(2F1 0. It F10. 2 • 4F1 0.4, FI 0.1 /FI 0.3, FI 0 

. 1 .6F10.0, 1 




IPUNCH = 1459 

1448 1157 

413 416 

415 

418 


698 

1578 274 

1554 1554 

1554 

1554 


1554 

1554 





NAMES = XN (14) 

XN C 3 1 T C 1 0 1 

CD- 18 CFG- 19 

CD- 8 

CFG- 9 


HP 1 1 1 

YCOMPD40 BLDPC9) 

YCOMPD1 6 YCOMPD 1 6 

YCOMPD1 6 

YCOMPD 16 


YCOMPD 16 

YCOMPD 1 6 






961.8 9125.2 1862.29 0.9286 0.9919 0.9262 0.9918 778. < 

0.995 <2.5 99999. 99999. 99999. 99999. 99999. 99999. 


NAS A/CR— 2003-2 1 2523 


156 



DATE= 04-09-92 CASE = 5.0 

TIME= 12:59:50 P AGE = 12 


TERMAP CVER 12) TITLE= NASA LON NOICE MODEL (FLOW SCALE DOWN OF MDXX EPR=14 SHORT BYP DUCT MODEL) 
(CMS 04-06-92 ) ST1TLE= 535 FT, 0.25 MN. ISA. MAX TAKE-OFF (FAN CORR N =85.9?;) 


ALT 

PAMB TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM RPR DEFF ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TTIPR 

535. 

14.414 57.09 

516.76 

0.0 0 

.0 0.0 

165.1 

163.8 

) . 25 0 1. 

039 0.9950 0.9950 14.979 

523.23 

0.0000 

0.0000 

0.000 

‘i*° 

(N) ID 

NS 1 T-R 

P 

W-COR 

H 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF— N , 1 

Tn) 

1 FAN 

0 523.2 

14.979 

836.325 

848.718 

1 .2691 

0.8737 

0.00000 

0.0 

0.000 

0.000 

1.009 

1.019 

125.05 

1.0191 

1 

2 DELP 

0 565.5 

19.010 

46.282 

57.336 

0 . 9930 

0 . 0000 

0.00000 

384.3 

0.208 

18.443 

1.090 

1.294 

135.18 

0.2349 

2 

3 HPC 

0 565.5 

18.377 

46 . 608 

57.335 

19.8826 

0.8532 

0.00000 

0.0 

0 .000 

0.000 

1 . 090 

1.284 

135.18 

1.0241 

3 

4 COOL 

0 1415.2 

375.317 

3.419 

52.857 

0 . 0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

2 . 728 

25 .538 

346.37 

0.0000 

4 

5 DELP 

0 1415.2 

375.317 

3.419 

52.857 

1 . 0000 

0 . 0000 

0.00000 

23.7 

0.257 

358.937 

2.728 

25.538 

346.87 

0.0000 

5 

6 DELP 

0 1415.2 

375.317 

3.419 

52.857 

0 .9766 

0 . 0000 

0.00000 

20 . 6 

0.300 

353.337 

2.728 

25.533 

346.87 

0.4000 

6 

7 HX C 

0 1415.2 

366. 52S 

3.126 

47.201 

1.0000 

0 . 0000 

0 .00000 

26.7 

0.206 

356.174 

2.723 

24 . 940 

346.87 

0.0000 

7 

8 BURN 

0 1399.5 

366.525 

3. 109 

47.201 

0 . 9808 

0.9990 

0.00000 

26.5 

0.206 

356. 162 

2.6 98 

24.940 

342.78 

0.6799 

8 

9 COOL 

0 2941.3 

359.479 

4.714 

48.418 

0 .0000 

0 . 0000 

0 . 02578 

0.0 

0 . 000 

0.000 

5.671 

24 .461 

802.00 

0.0000 

9 

10 HPT 

0 2858.7 

359.479 

5.085 

51.468 

4.8276 

0.8987 

0.02421 

0.0 

0.000 

0.000 

5.327 

24.461 

775.03 

1 .0046 

10 

11 PWRK 

0 2073.4 

74.464 

20.334 

51 .468 

0.0000 

0.0000 

0.02421 

0.0 

0.000 

0 . 000 

4.007 

5.067 

542.01 

0 .0007 

11 

12 COOL 

0 2063.9 

74.464 

21.064 

53.503 

0 . 0000 

0 . 0000 

0 . 02227 

0 . 0 

0 . OCO 

0.000 . 

3.979 

5.067 

537.21 

0.0000 

12 

13 DELP 

0 2020.2 

74.464 

22.001 

56.485 

0 . 9970 

0 . 0000 

0.02202 

196.0 

0.200 

72.528 

3.895 

5.067. 

523.81 

0.1163 

13 

14 LPT 

0 2020.2 

74.240 

22.577 

56.474 

4 . 0661 

0 . 9.28 0 

0 . 02202 

0.0 

0.000 

0.000 

3.792 

5.052 

523.81 

1.0003 

14 

15 COOL 

0 1475.4 

18 . 258 

76.666 

56.474 

0 . 0000 

0 . 0000 

0 . 02202 

0 . 0 

0 . 000 

0 . 000 

2.845 

1.242 

370.80 

0.0000 

15 

16 DELP 

0 1475.1 

18.258 

77.159 

56.844 

0 . soe,? 

0.0000 

0 . 02187 

406.6 

0.352 

16.822 

2.844 

1.242 

370.65 

0.0609 

16 

17 COOL 

0 1475.1 

18. 171 

77.530 

56.844 

0.0000 

0 .0000 

0.02187 

0.0 

0.000 

0.000 

2.844 

1.236 

370.65 

0.0000 

17 

18 NOZZ 

0 1469.3 

18.171 

78 . OS 1 

57 .360 

1 .2606 

0 . 0000 

0.02167 

1.0 

0.000 

0.000 

2.333 

1 .236 

369.01 

0.0000 

18 

19 TH8 

0 1335. 2 

14.414 

95.573 

57.360 

1.2606 

0 . ooco 

0.02167 

294.2 

0.597 

14.412 

2.671 

0.981 

346.26 

1.0000 

19 

20 EX9 

0 1385.2 

14.414 

95.573 

57.360 

1 . 0000 

0 . 0000 

0.02167 

294.2 

0.597 

14.414 

2.671 

0.981 

346.26 

0.0000 

20 

21 COOL 

0 565.5 

19.010 

638.805 

791.382 

0.0000 

0 . 0000 

0 . 00000 

0.0 

0 . COO 

0.000 

1.090 

1.294 

135. 18 

0.0000 

21 

22 DELP 

0 565.5 

19.010 

638.805 

791.382 

0.9973 

0 . 0000 

0 .00000 

3500 . 0 

0.328 

17.644 

1.090 

1.294 

135.18 

0.0378 

22 

23 HX H 

0 565.5 

18.958 

640.547 

791.382 

1 . oooo 

0 .0185 

0.00000 

3500.0 

0.229 

17.588 

1 . 090 

1 .290 

135.18 

0.0000 

23 

24 DELP 

0 566.5 

18.958 

641 . 125 

791.382 

1 . 0000 

0.0000 

0.00000 

3500.0 

0.250 

17.585 

1.092 

1.290 

135.42 

0.0000 

24 

25 NOZZ 

0 566.5 

18.958 

641 . 125 

791.382 

1.3152 

0.0000 

0 .00000 

1.0 

0.000 

0.000 

1.092 

1 .290 

135.42 

0.0000 

25 

26 TH 1 8 

0 523.8 

14.414 

810.322 

791.282 

1.3152 

0 . 0000 

0.00000 

2263.3 

0.638 

14.414 

1.010 

0.981 

125.18 

1.0000 

2 6 

27 EX 1 9 

0 523.8 

14.414 

810.822 

791.382 

1 . 0000 

0 . 0000 

o.oooco 

2268 . 3 

0.658 

14.414 

1.010 

0.981 

125.18 

0.0000 

27 

S 1= RC- 

OA = 25.0556 : S 2= 

EMAP ( 7 ) = 

-15.6760 : S 2= 

EFF (23 ) ; 

0.0185 








Y 1 = 

0.8779= COMP 

POLY EFF 

AT STATION 

1 



: Y16=99999 . 0000 

= 

0.000000 - 


0.000000 

+ 09090 a 

0000 

Y 2 = 

0.9040= COMP 

POLY EFF 

AT STATION 

3 



: Y 1 7 = 

4.5437 

= 

P(25 

- P 

SC26) 


♦ ' "6! 

0000 

Y 3= 2399.0186= 

T( 10 ) - 

459.669922 * 

0 .0000 

: Y 18 = 

133.7657 

s 

YCOMPD 17 * 

2 

9.44QO02 

♦ 0 . 

0000 

Y 4= 23 

3.0217= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0 . 0000 

: Y19=11904.3125 

= 

FN 

- YC0MPD18 


♦ 0 . 

0003 

Y 5= 4 

3 . 7434= 

YCOMPD 

4 / THETA 

10 

♦ 

0 .0000 

: Y2 0 = 

0.2680 

= 

WFE 

/ YCOMPD 19 


♦ 0 . 

0000 

Y 6= 15 

3.0120= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0 .0000 

: Y2 1 = 

22.3743 

= 

T ( 1 ) 

» K 


0.500000 

♦ 0 . 

0003 

Y 7= 40.3495= 

YCOMPD 

6 / THETA 

14 

♦ 

0 . 0000 

: Y22 = 

1.5271 

= 

YCOMPD2 

1 / 

p( i ) 


♦ ’ 0 . 

OOCO 

Y 3 = 

2.7111= 

RHK14) / 

0.379900 ♦ 

0 .0000 

: Y23= 1 

296 . 0269 


YCOMPD: 

2 * WD( 1 ) 


♦ 0 . 

0000 

Y 9= 3916.6653= 

XMMAP 

14 * 

42.20 

2995 ♦ 

0 . 0000 

: Y39 = 

0.6712 

= 

V- 19 

/ V 

-9 


♦ 0 . 

0030 

Y1 0 = 

1 . 9473= 

THETA 

1 4 

0.500000 ♦ 

0 .0000 

: Y4 0 = 

0. 9950 

r 

0 . 000000 - 


0.000000 

♦ 0 . 

9950 

Y 1 i = 762 

7 . 1055= 

YCOMPD 

9 * YCOMPD 10 

♦ 

0 .0000 

: Y4l = 

61 . 1297 


HP ( 14 

ft 


0. 00500Q 

♦ 0. 

0000 

Y 1 2 = 10.0258 = 

FAR (9 ) - 

0.000000 ♦ 

1 0 .0000 

: Y4 2 = 

1.0205 

= 

T ( 24 

— 

T (23 ) 


♦ 0. 

0000 

Y15= 50.0000= 

50.000000 - 

0.000000 * 

0 .0000 

: Y4 3 = 10560.5781 

= 

XN ( 1 ) 

K 


4.490000 

♦ 0. 

0000 

T 1= 262 

9.0000 X=YCOMPD15 Z= 

W = 


ID=02/il/?l E=1 

: T 3 = 

0.3239 

X = RMAPfl4) Z = XNMAP 14 

W = 

ID = I 

LPT X MN 

1 E= 1 

T 2= 2268.2627 X= XM Z=XNMAP 1 W= 


1 D= BYP 

AREA £ = 2 

: T 4 = 

0.9950 

X=YCOMPD23 Z= 

XM 

W = 

ID = 

I NLETREC 

: E=1 


P 1 =YC0MPD4 1 — > HPX(l) : P 4 = YT ABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

C 1 9 = AREA (26) 2817.00 2185.00 1.00 AREA(2b) YTABLE 2 0.00 L=1 

MODE=XNMAP 1 PLA= 85.900 ADDPLA= 0.000 PLA LIMIT= PLA 

IDEC = 0 NVAR = 10 MAX ERR= 7= 14.WDM0/WS = 0.00017 MATRX= 2 LOOP= 12 

IOMT L0QPS= 1 MAX ERROR = 0. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

_ 

TO 

?;w ( FR ) 

?;W ( 1 ) 

W T-R 

P 

H 

DH/DHT : 


FR - 

TO *;W(FR ) 

?;w( l ) 

W 

T-R 

P H 

DH/DHT 

B 3 = 

3 

— 

12 

0.0520 

0.0035 

2.931 1168.8 

197.536 

283.37 

0.7000 : 

8 

7= 3 - 

03 0.0000 

0.0000 

0.000 

1084.9 

154.443 262.20 

0.6000 

B 5 = 

3 

— 

17 

0.0090 

0.0036 

0.516 784.7 

53.847 

188.10 

0.2500 : 

B 

9= 3 - 

OB 0.0171 

0.0012 

0.980 

1000.2 

118.242 241.33 

0.5000 

STA 

3 

TOTL 

0.0781 

0.0CS3 

4.478 













FR 

_ 

TO 

2W ( FR ) 

?;W(l ) 

W T-R 

P 

H 

DH/DHT : 


FR - 

TO *;W(FR) 

r;w ( 1 ) 

W 

T-R 

P H 

DH/DHT 

B 1 = 

6 

— 

9 

0.0577 

0.0036 

3.050 1415.2 

366.525 

346.87 

1.0000 : 

B 

6= 6 - 

21 0.0000 

0.0000 

0.000 

1415.2 

366.525 346.87 

1.0000 

B 2 = 

6 

- 

1 1 

0.0385 

0.0024 

2.035 1415.2 

366 .£25 

415 .S5 

1.0000 : 

B 

8= 6 - 

08 0.0038 

0.0002 

0.201 

1415.2 

366.525 346.87 

1 .0000 

B 4 = 

6 

- 

15 

0.0070 

0.0004 

0.373 1415.2 

373.1 19 

346.87 

0.2500 









STA 

6 

TOTL 

0.1070 

0.0067 

5.656 













FR 

_ 

TO 

%U ( FR ) 

%W( 1 ) 

W T-R 

P 

H 

DH/DHT 









B1 0 = 

22 

- 

OE 

0.0000 

0.3000 

0.000 565.5 

18.958 

135.18 

1.0000 









STA 

22 

TOTL 

0.0000 

O.COOO 

0 .000 
















C 1 

0 M P 0 N 

ENT PE 

R F 0 R 

M A N C 

E 









N 

ID 



BETA 

XN 

XN-MAP 

HP 

HPX/PHP 

SF ( N • 2 ) 


W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW 

ID EFF ID 1 

MAPTYP 

1 

FAN 



0.8513 

2352 . 022 

85.900 12 

165.94 

61.13 

0.0000 


783 .569 

0.3573 

1 .3664 

1 0 . 2 °2 

OUIETENG OUIETENG 

1 

3 

HPC 



1 .0150 

11408.418 

96.117 16642.25 

127.10 

0 . 0000 


75.576 

0 .8380 

13.1670 

21.618 

0 . 

0. 0. 0. 

1 , 

10 

HPT 



0.0000 

11408.418 

102.660 16 

770 . 08 

198.o0 

0.3000 


0 . 999 

0.8946 

4 . 0661 

6.279 

JAN .2 

690 JAN. 2690 

1 

14 

LPT 



0.0000 

2352.022 

92.803 12 


0 .00 

0 . 0000 


0.998 

0.9214 

4.0661 

6.340 

ANALYTIC ANALYTIC 

1 

14 

LPT 





RNISFtl , 14), (2, 14), (3,14) 

, (4 , 14 ) = 


1 . 00250 

1 . 00692 

1.00000 

1.00000 





NOZZLE PERFORMANCE 


NOZZLE 
PRI (8-9) 
SEC (18-19) 


(N) TYP FG 

18 1 1889.23 

25 1 17499.06 


FN 


1392.67 

10645.41 


1.2606 

1.3152 


CFG 

0.9=2° 

0.9932 


CD 

0 . 9374 
0 . 9442 


AREA ( TH ) 
294 .19 
2268.27 


V-EXIT 

1067.2 

716.3 


SF ( TH - 2 ) SF (EX » 2 ) 
0.329 0.000 

2.550 0.000 


CFGT ID 
CFG MOXX 
CFG MDXX 


CDT ID 
CD MDXX 
CD MDXX 


MAPTYP 

1 

1 


FINAL ENGINE PERFORMANCE 


BPR(l) RMIX(l) GAINMX(I) ANGMIX(l) BPR(2) RMIX(2) GA1NMX(2) ANGMIX(2) 

13.3025 1.0433 O.OCOO 0.0000 0.0000 0.0000 0.0000 0.0000 


FG 

19388.3 


FRAM WFE FARST EPR 
7350.2 4380.4 .06775 1.213 


WAENG WACOR RCOA 
843.718 836.325 25.06 


FNR 1 FNGF 
11810. 1.0000 


FN 

12038.1 


SFC WFT FHV 

0.3639 4330.4 18550. 


NODISS EFFTH 
0 0.3588 


FN/WA EFFCA 
14.1333 3.8484 


WFTR1 WFTGF 
4279. 1.0000 


WARNING: TABLE (S ) EXTRAPOLATED. 


NPTOT =48 NP1 = 16 NP2 = 16 


NP 3 = 16 


(/.ZF10.0»F1C.2»2F10. 1 -3F10.2-/-F10. 1 »2F10. 


IPUNCH = 

412 

1 

1385 

450 


1178 

797 

734 
1 143 

122 

123 

NAMES = 

CASE 

ALT 

XM 

DTAMB 


T— AMB ( R ) 
P( 1 ) 

HPX ( 3 ) 
T ( 1 ) 

BLD ( 9 ) 

BLD( 10 ) 


FI 0 . 4 - 2F1 0.1- 


1251 

53 


V-KTAS 

ERAM 


1553 

1237 


827 

1257 


YCCMPD15 PAMB 
W D ( 1 ) WCOR(l) 


2F10.2 


5. 535. 0.25 0.0 

127.1 0.017 0.0C0 0.9950 


165.1 50.00 

848.7 836.3 


14.41 516.76 

14.98 523.23 


FMT2 

(F10.2,4F10.1,F10.2,F10.4,F1C.2,/,8F10.2.) 


IPUNCH = 314 

651 665 

1557 1323 

1556 

1558 

901 

895 883 

1174 1167 

30 

23 

1313 

1306 




NAMES = EPR ( 1 ) 

FG F-RAM 

YCOMPD 19 WFT 

YCOMPD IS 

YCOMPD20 

RC-OA 

R ( 25 ) R ( 18 1 

T ( 2 7 ) T ( 2 0 ) 

AREA (27 ) 

AREA (20 ) 

WD ( 27 ) 

WD (20 ) 




13.80 19388. 

3 7350.2 11904.3 4380.4 

133.77 

0 . 3680 

1.32 1.2 

6 523.78 1385 

.24 2268.27 

2?4 . 19 

791.38 

FMT3 





(2F10. 1 .F10.2-4F10 

.4.F1Q.1 /F 1 C . 3 , F 1 0 

.1 .6F10.0, ) 



IPUNCH = 1459 

1443 1157 

413 416 

415 

418 

6 98 

1578 274 

1554 1554 

1554 

1554 

1554 

1554 



NAMES = XN ( 14 ) 

XN ( 3 ) T ( 1 0 3 

CD-18 CFG- 1 9 

CD-3 

CFG- 9 

HP ( 1 ) 

YCOMPD4C BLDP ( 9 ) 

YCOMPD 16 YCOMPD 1 6 

YCOMPD 1 6 

YCOMPD 16 

YCOMPD 16 

YCOMPD 16 



25.06 

57.36 


2352.0 11403.4 2858.69 0.9442 0.9932 C.9374 

0.995 118.2 99999. 99999. 99999. 99°?9. 


0 . 992° 12165.9 

QQQQQ ' 09999 , 


NAS A/CR— 2003-2 1 2523 


157 



TERKAP ( VER 12) TITLE= NASA LOW NOISE MOSEL CFLOW SCALE DOWN OF KDXX FPR=14 SHORT BYP DUCT MODEL) DATE= 04-09-92 CASC= 6.0 

( CMS 04-06- 92 ) ST I TLE= 1100 FT, 128 KT AS • ISA- CUTBACK CONDITION (FH=8S0C LBF ) T 1 ME = 12:59:30 P AGE = 13 

ALT PAMB TAMP.F TAMBR DTAMB DTAK7P PRELHM KTAS KCAS XM RPR DEFF ERAM PI T1R DEFT IP ERAMTP PT1P TTIPR 

1100. 14.121 EE. 08 514.75 0.0 0.0 0 . C 128.0 125.9 0.194 1.022 0.9950 0.9950 14.425 518.64 0.0000 0.0000 0.000 0.0 


(N) 

ID 

NS I 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

C N 1 

1 

FAN 

0 

518.6 

14.425 

732 . 095 

718.618 

1 . 1373 

0.8686 

0 . 00000 

0.0 

0 . 000 

0.000 

1.000 

0.982 

123. >95 

1.0191 

1 

2 

DELP 

0 

548.7 

17.127 

39.399 

44.643 

C . 9950 

0 . 0000 

0 . 00000 

384.3 

0.176 

16.761 

1 .058 

1.165 

131.15 

0.2349 

2 

3 

HPC 

0 

548.7 

17.041 

39.599 

44.643 1 

6.1 64 6 

0.8495 

0 . 00000 

0 . 0 

0 . 000 

0 . oco 

1.058 

1.160 

131.16 

1 .0241 

3 

4 

COOL 

0 

1305.7 

275.465 

3.484 

41.15? 

C. 0000 

0.0000 

0. oooco 

0 . 0 

0.000 

0.000 

2.517 

18.744 

318.44 

0.0000 

4 

5 

Dr.LP 

0 

1305.7 

275.465 

3.484 

41.15? 

1 .0000 

0.0000 

0 . 00000 

23.7 

0.262 

262.957 

2.517 

18.744 

318 .44 

0.0000 

5 

6 

DELP 

0 

1505.7 

275.465 

3.484 

41.157 

0.9756 

0.0000 

0 .00000 

20.6 

0.305 

258 . 670 

2.517 

18.744 

318.44 

0 .4000 

6 

7 

HX C 

0 

1305.7 

268.747 

3. 189 

36.753 

1 . 0000 

0.0000 

C . 00000 

26.7 

0.210 

260.84 1 

2.517 

18.287 

318.44 

0.0000 

7 

8 

BURN 

0 

1291.8 

268.747 

3.172 

56.753 

0 . 9S00 

o . «990 

0 . 00000 

26.5 

0.210 

260.828 

2.491 

1S.2S7 

314.84 

0.6799 

8 


COOL 

c 

2631.4 

26 3.363 

4.719 

37.549 

0 . 0000 

0.0000 

0.02165 

0.0 

0.000 

0. COO 

5.073 

17.921 

703.72 

0.0000 

9 

IC 

H P T 

c 

2558.8 

262.363 

5.082 

r c O 

4 .8125 

0.8995 

0.02033 

0.0 

0 .000 

0.000 

4.781 

17.921 

6S0.80 

1.0046 

1 0 

11 

RWRK 

0 

1846.2 

54.725 

2 2 . 22 G 

39.922 

O.COOO 

0 . 0000 

0 .02033 

0.0 

0.000 

0 . 000 

3.559 

3.724 

473.12 

0 .0007 

1 1 

12 

COOL 

0 

1835.3 

54.725 

20 . 967 

4 1 .506 

C. 0000 

0 . 0000 

0.01954 

0 . 0 

0 . 000 

0.000 

3.5 38 

3.724 

469.63 

0.0000 

12 

13 

DELP 

0 

179S.2 

54.725 

21.915 

43.823 

C. «970 

0 . 0000 

0.01849 

196.0 

0.199 

53.321 

3.467 

3.724 

458.65 

0.1165 

13 

14 

LPT 

0 

1798.2 

54.562 

22.425 

42 .828 

2.3463 

0.9227 

0 .01849 

0.0 

0.000 

0 . 000 

3.387 

3.713 

458.65 

1 . 0003 

14 

15 

COOL 

0 

1365.1 

16.305 

64 . 037 

43.328 

C. 0000 

0.0000 

C. 01349 

0.0 

0.000 

0.000 

2.632 

1.109 

339.84 

0.0000 

15 

16 

DELP 

0 

1364.7 

16.305 

64.500 

44.116 

0. 9968 

0 .0000 

0 .01836 

406 . 6 

0.286 

15.436 

2.631 

1.109 

339 .70 

0.0609 

16 

17 

COOL 

0 

1364.7 

16.252 

64.710 

44.116 

0.0000 

0 . 0000 

0.01836 

0.0 

0.000 

0.000 

2.631 

1.106 

339.70 

0.0000 

17 

18 

NOZZ 

no 

1359.5 

16.252 

65.173 

44 .518 

1 . 1509 

0.0000 

0 . 01820 

1 .0 

0.000 

0.000 

2.621 

1 . 106 

538.24 

0.0000 

18 

19 

THS 

0 

1211.0 

14 . 121 

73.659 

44.513 

1 . 1509 

0 . 0000 

C . C 132 C 

294.2 

0.461 

14.128 

2.528 

0.961 

325.34 

1.0000 

19 

20 

EX9 

0 

1311.0 

14 . 121 

73.659 

44.518 

1 .0000 

0.0000 

C . C 182 0 

294.2 

0.461 

14.121 

2.528 

0.961 

325.34 

0 .0000 

20 

21 

COOL 

0 

548.7 

17.127 

594.807 

673.975 

0 .0000 

0 . 0000 

C . OOOOC 

0.0 

0.000 

0 . 000 

1.058 

1 .165 

131.15 

G.0C00 

21 

22 

DELP 

0 

548.7 

17.127 

594.807 

672.975 

0 . 9977 

C . 0000 

0.00000 

3500 . 0 

0.303 

16.073 

1 .058 

1.165 

131.15 

0.0378 

22 

23 

HX H 

0 

548.7 

17.088 

596.196 

673.975 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.303 

16.030 

1.058 

1.163 

151.16 

0.0000 

2 3 

24 

DELP 

0 

549.5 

17.088 

596.642 

673.975 

1.0000 

0 . 0000 

C . OGOOO 

3500.0 

0 .304 

16.029 

1.059 

1.163 

131.35 

0.0000 

24 

25 

NCZZ 

0 

549.5 

17.088 

5 9 6 . 64 2 

673.975 

1.2101 

0.0000 

0.00000 

1 . 0 

0.000 

0.000 

1.059 

1.163 

131 .35 

0 .0000 

25 

26 

TH18 

0 

520.3 

14 . 121 

702.540 

673.975 

1.2101 

0.0000 

0 . ocooo 

2386. 9 

0.529 

14 . 121 

1.003 

0.961 

124.35 

1 . 0000 

26 

27 

EX 19 

0 

520.3 

14 .121 

702.540 

673.975 

1 o 
o 
o 
o 

0.0000 

0 . 00000 

2386.9 

0 .529 

14. 121 

1.003 

0.961 

124.35 

0.0000 

27 

S I 

.= RC- 

•OA = 

19.0961 : S 2= 

EMAPC7) = 

-13.9581 

: S 3 = 

EFF C 23 ) 

= 0.0185 









Y 1= 0.8717= COMP PCLY EFF AT STATION 1 : Y1 6 = 99999 . 0000= 0.000000 - 0.000000 ♦99999.0000 

Y 2= 0.8955= COMP POLY EFF AT STATION 3 : Y17= 2.9667= P(25) - PS126) ♦ 0.C000 

Y 5= 2099.1235= TC10) - 459.669922 ♦ 0.0000 : Y18= 87.3394= YCOMPD17 * 29.440002 ♦ 0.0000 

Y 4= 207.6882= HC10) - HCH) ♦ 0.0000 : Y19= 8500.5937= FN - YC0MPD18 ♦ O.COOO 

Y 5= 43.4382= YCOMPD 4 / THETA 10 ♦ 0.0000 : Y20= 0.2369= WFE / YCDMPD 1 9 ♦ 0.0000 

Y 6= 119.8113= H ( 1 4 3 - HC15) ♦ 0.0000 : Y23 = 22.7736= Ttl) ** 0.500000 ♦ 0.0000 

Y 7= 35.0765= YCOMPD 6 / THETA 14 ♦ O.COOO : Y22= 1.5787= YCOM*D21 / P(l) ♦ 0.0000 

Y 8= 2.2632= RNK14) / 0.37«900 ♦ 0.0000 : Y23= 1134.5137= YCOMPD22 * KD(1) ♦ 0.0000 

Y 9= 3619.1 921= XNMAP 14 * 42.2C2995 ♦ 0.0000 : Y39= 0.7366= V- 1 9 / V-9 ♦ 0.0000 

Y10= 1.8404= THETA 14 «* 0.5CC0C0 ♦ 0.0000 : Y40= 0.9950= 0.000000 - 0.000000 ♦ 0.9950 

Y1 1 = 6660.8906= YCOMPD 9 * YCOMPD1C ♦ 0.0000 : Y4 1 = 36.8375= HP t 1 4 ) * 0.005000 ♦ O.COOO 

Y12= 10.0216= FAR ( 9 1 - C. 000000 ♦ 10.0000 : Y42= 0.8208= T 124 1 - T123) ♦ O.COOO 

Y15= 50.0000= 50.000000 - 0.000000 ♦ 0.0000 : Y45= 9222.7461= XNll) * 4.490000 ♦ 0.0000 

T 1= 2629.0000 X = YCOMPD15 2= W = ID=C3/11/91 E = 1 : T 3= 0.2633 X=RKAP(14) 2 = XNMAP 14 «= ID = LPT X MN E = 1 

T 2= 2386.9043 X= XM 2 = XNMAP 1 W = ID = BYP AREA E=1 : T 4= 0.9950 X = YCOMPD23 2= XM W= 1D= INLETREC E = 1 

P 1 = YCOMPD4 1— > HPXtl) : P 4= YTAELE 4 — > DEFF 

— VARY HI LO (-1 OBJECT = TARGET (♦) LIM 

Cl 9= AREA C 2 6 ) 2817.00 2182.00 1.00 AREA1263 YTAELE 2 0.00 L = 1 

MODE =YCOMPD 1 9 PLA= 8500.000 ADDPLA= 0.000 PLA LIMIT= PLA 
IDES=C NVAR =10 MAX ERR* 9= 1°.PS*A/P*A = C.0C325 MATRX= 0 LOOP= 23 
IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 


ELEEDS AND LEAKAGES 



FR 

- TO 

LW ( FR ) 

%NC 1 3 

W 

T-R P 

H 

DH/DHT 



FR - TO 

\W t FR ) 

»(]) 

W 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

C.0032 

2.321 

1085.1 149.826 

262.25 

0. 7C00 

B 

7 = 

3 - OB 

C. 0000 

0.0000 

0.000 

1010.2 

118.752 

243.52 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0006 

0.402 

743.0 44.403 

177.98 

0.2500 

B 

9 = 

3 - OB 

0.0171 

0.0011 

0.763 

934.6 

92.387 

224 .80 

0.5000 

STA 

- 

TOTL 

0.0781 

C.0049 

3.487 














FP. 

- TO 

*WCFR 1 

t;W( 1 ) 

W 

T-P P 

H 

DH/DHT 



FR - TO 

;„-W ( FR ) 

TiW( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

— Q 

0.0577 

0.0033 

2.375 

1305.7 268.747 

318.44 

1.0000 

B 

t = 

6-21 

0. oooc 

0. 0000 

0.000 

1305.7 

268.747 

318.44 

1 . 0000 

B 2 = 

6 

- ii 

0.03S5 

0.0022 

1 .585 

13C5.7 268.747 

381.90 

1 .0000 

B 

8 = 

6 - OE 

0.0038 

0.0002 

C.156 

1305.7 

268.747 

318.44 

1.0000 

E 4 = 

6 

- 15 

C . 0070 

0.0004 

0.288 

1305.7 273.785 

518.44 

0.2500 











STA 

6 

TOTL 

0.1070 

0.0061 

4.404 
















FR 

- TO LWIFR) 

%U (1 1 

W T-R P 

H 

DH/DHT 







B1 0 = 

22 

- OB 0.0000 

C.0000 

0.000 548.7 17.088 

131.16 

1 . ocoo 







SI A 

22 

TOTL C.000C 

0.0000 

0.000 











c 

0 M P 0 N 

ENT PERFOR 

M A N C 

E 







N 

ID 

BETA 

XN 

XN-MAP HP 

HPX/PHP 

Sr ( N • 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID MAP TYP 

1 

FAN 

C.8987 

2054 . 064 

75.349 7330.05 

36.84 

O.COOO 

685 .914 

0.8523 

1.2551 

25.313 

OUIETENG 

OUIETENG 1 

3 

UPQ 

1 .0251 

10«43. 145 

93.595 11663.84 

127.10 

0 .0000 

64.211 

0.8295 

14.7868 

23.724 

0. 0. 

0.0. 1 

10 

HPT 

C.0000 

10943.145 

103.942 11586.64 

142.29 

0 . 0000 

0.998 

0 .8954 

4.0540 

6.316 

JAN. 2690 

JAN .2690 1 

14 

LPT 

0.0000 

2054 . 064 

85.755 7367.50 

0 .00 

0 . ooco 

C . °°2 

0.9163 

3 . 3463 

6.110 

ANALYTIC 

ANALYTIC 1 

14 

LPT 



RNISF Cl • 14 ). £2 , 14 ) . (3. 14 ) 

, (4 , 14 ) = 

1 .00250 

1 .00674 

1.00000 

1.00000 




N022LE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREA (TH ) V-EXIT SF1TH-2) SFlEX,2) CFG! ID CDT ID MAP T YP 

PR1 18- 9 1 18 1 1 103.54 803.78 1.1509 0.9924 0.9326 294.19 802.7 0.449 0.000 CFG KDXX CD MDXX 1 

SEC 118-19) 25 1 12309.71 7784.16 1.2101 0.9927 0.9376 2386.90 592.0 3.657 0.000 CFG MDXX CD KDXX 1 

FINAL ENGINE PERFORMANCE 


BPRtl) RMIXC1) GAlNMXtl) ANGMIXtl) E?R 1 2 1 RMIX12) GAlNMX 12 ) ANGMIX12) 

15.0970 1.0514 0.0000 0.0000 O.COOO C.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR KAENG WACOR RCOA FNR 1 FHGF 

13413.2 4825.3 2864.1 .06775 1.127 71S.61S 732.095 19.10 8749. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA KFTR 1 WFTGF 

8587.9 0.5335 2864.1 18550. 0 C.3131 11.9506 0.8424 2918. 1.0000 

WARNING: NON- ZERO NSI13). 

NPTOT = 48 NP1 = 16 NP2 = 16 NP 3 = 16 

FMT1 

C/.2F10.0.F1 0.2.2F10. 1 . 3F 1 0 . 2 • / ,F1 0 . 1 , 2r 1 0 . 3 ♦ r 1 0 . 4 ,2F1 C . 1 , , 2F10.2 

I PUNCH = 412 1 1385 45C 1251 1553 827 

1178 734 122 125 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD 15 PAMB 

T-AMB(R) HP X ( 3 1 ELD ( 9 ) BLDC 10) ERAM WDC1) KCORU) 

P( 1 ) T ( 1 ) 


6. 1100. 0.19 C.O 128.0 50.00 14.12 514.75 

127.1 0.017 L.000 0.9950 71S.6 732.1 14.43 518.64 


FMT2 

(F1G.2-4F1C. 1,F10.2,F10.4,F10.2»/»8F1C .2, ) 

1PUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR f 1 ) FG F-RAM YCOKPD1 9 WFT YCOMPD18 YCOMPD20 

RC-OA R ( 25 ) R £ IS ) T£27) TC20) AREA 127) AREA (20) 

WD (27) MDC20 ) 

15.10 13413.2 4825.3 8500.6 2864.1 87.34 0.3369 19.10 

1-21 1.15 520.34 1311.03 2386.90 294.19 673.98 44.52 


C 2F 1 C . 1 » FI 0 * 2 • 4F 1 0 . 4 . F 1 0 . 1 /F 1 0 . 3 » F 1 0 . 1 • 6F 1 0 . 0 , ) 

I PUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XNC14) XNC3) TC10) CD- 18 CFG- 19 CD-8 CFG-9 

HP ( 1 ) YCOKPD40 BLDPC9) YCOMPD 1 6 YCOMPD 1 6 YCOMPD 1 6 YCOMPD1 6 

YCOMPD 16 YCOKPD16 

2054.1 10943.1 2558.79 0.9376 C.9927 0.9326 0.9924 7330.0 

C . 995 $2.4 99999. 99999. 99999. 99999. 99999. 99999. 
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Nasa Low Noise BPR=14 Model, 

(Representative Mission for DOC Analysis) 


Flight 

Segment 

Rating 

Time 

Soent 

Altitude 

(ft) 



( min') 


Taxi out 

Ground Idle 

lO 

0 

Take-off 

MaxT/O 


0 



/.'S' 

1500 

Climb 

Max Climb 

%.o 

4000 




7000 

Accel 

Max Climb 


10000 



P-° 

10000 



2.0 

10000 

Climb 

Max Climb 


14000 




20000 




26000 




30000 



2.o 

33000 



3.0 

35000 



3.4 

37000 

Cruise 

Max Cruise 


37000 

Descent 

Flight Idle 

X.o 

37000 




32000 



7-0 

29000 



7.° 

20000 



3,o 

10000 




10000 

Descent 

Flight Idle 


1500 

Approach 


<k.o 

0 

Taxi in 

Ground Idle 

H.5 o 


Standard Day, Installed 

5&0 n mi 1 *“%^ 


Mach 

Number 

RIT (°F) or 

%n/Vo 

Fn 

Obf) 

Wf 

abm/hr) 

TSFC 

dbm/hr- 

0 

25.8% 

1000 

480.4 

.4803 

0.25 

85.3% 

11808 

4357.8 

.3690 

0.39 

86.9% 

10558 

4637.2 

.4392 

0.41 

2355 

8657 

3916.2 

.4524 

0.43 

2355 

8179 

3710.8 

.4537 

0.45 

2355 

7699 

3507.2 

.4555 

0.50 

2355 

7349 

3543.5 

.4822 

0.56 

2355 

6947 

3585.5 

.5161 

0.60 

2355 

6333 

3328.2 

.5255 

0.67 

2355 

5473 

2968.4 

.5424 

0.75 

2355 

4703 

2638.1 

.5609 

0.75 

2355 

4349 

2383.5 

.5481 

0.75 

2355 

4079 

2201.4 

.5396 

0.75 

2355 

3898 

2083.7 

.5345 

0.75 

2355 

3634 

1934.1 

.5323 

0.77 

2250 

3161 

1715.0 

.5425 

0.77 

65% 

420 

427.5 

1.0179 

0.81 

65% 

442 

525.6 

1.1888 

0.81 

65% 

510 

604.3 

1.1857 

0.67 

60% 

840 

830.1 

.9884 

0.56 

50% 

574 

822.0 

1.4323 

0.45 

45% 

635 

714.5 

1.1251 

0.39 

42% 

852 

910.5 

1.0687 

0.20 

35.1% 

1000 

729.0 

.7290 

0 

25.8% 

1000 

480.4 

.4803 


CSB 5/27/92 
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TERMAP 

( VFR 12) TITLE 

= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 

DATE = 

05-26-92 

CASE= 1.0 

(CMS 04-06-92) STITLE 

= START 

UP. TAXI. 

GROUND IDLE, FN: 

=1000 LBS 






T I K£ = 

16:15:20 

P AGE= 7 

AL'T 

PAMB TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM ! 

RPR DEFF 

ERAM 

PI 

T1R 

DEFT1P 

ERAMTP 

PTIP TTIPR 

0. 

14.696 59.00 

518.67 

0.0 0 

.0 0.0 

0.0 

0.0 

0.000 0 

.991 0.991 

2 0.991 

2 14.568 

518.67 

0.0000 

0.0000 

0.000 0.0 

(N) ID 

NS I T-R 

P 

W-COR 

H 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF— N , 1 (N) 

1 FAN 

1110 518.7 

14.568 

217 . 946 

216.041 

1.0213 

0.6777 

0.00000 

0.0 

0.000 

0.000 

1 .000 

0.991 

123.95 

1.0191 1 

2 DELP 

0 523.3 

14.878 

13.494 

13.600 

0.9994 

0.0000 

0.00000 

384.3 

0.059 

14.841 

1.009 

1 .012 

125.06 

0.2349 2 

3 HPC 

0 525.3 

14.869 

13.502 

13.601 

4.5726 

0.7182 

0.00000 

0.0 

0.000 

0 . 000 

1.009 

1.012 

125.06 

1.0241 3 

4 COOL 

0 915.1 

67.990 

3.600 

12.538 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

1.764 

4 . 626 

219.98 

0.0000 4 

5 DELP 

0 915.1 

67.990 

3.600 

12.538 

1 .0000 

0.0000 

0 .00000 

23.7 

0.269 

64.685 

1.764 

4.626 

219.98 

0.0000 5 

6 DELP 

0 915.1 

67.990 

3.600 

12.538 

0.9739 

0.0000 

0 .00000 

20 . 6 

0.314 

63.547 

1 . 764 

4.626 

219.98 

0.40G0 6 

7 HX C 

0 915.1 

66.213 

3.301 

11.197 

1.0000 

0 .0000 

0.00000 

26.7 

0.216 

64 . 122 

1.764 

4.505 

219.98 

0.0000 7 

8 BURN 

0 907.9 

66.213 

3.288 

11.197 

0.9784 

0 . 9990 

0.00000 

26.5 

0.216 

64.113 

1.750 

4.505 

218.21 

0.6799 8 

9 COOL 

0 1728.5 

64 . 785 

4.692 

1 1.330 

0.0000 

0.0000 

0.01192 

0.0 

0.000 

0.000 

3.333 

4.408 

436.04 

0.0000 9 

10 HPT 

0 1682.6 

64.785 

5.011 

12.054 

3.4 0^2 

0.8940 

0.01119 

0.0 

0.000 

0.000 

5.179 

4.408 

423.07 

1.0046 10 

11 PWRK 

0 1277.6 

19.025 

14.614 

12.054 

0.0000 

0.0000 

0.01119 

0.0 

0.000 

0.000 

2.463 

1.295 

514.49 

0.0007 11 

12 COOL 

0 1269.8 

19.025 

15.153 

12.537 

0 .0000 

0 . 0000 

0.01076 

0.0 

0.000 

0.000 

2.448 

1.295 

312.31 

0.0000 12 

13 DELP 

0 1245.7 

19.025 

15.855 

13.244 

0 . 9985 

0 . 0000 

0.01018 

196.0 

0.140 

18.773 

2.402 

1 .295 

305.86 

0.1163 13 

14 LPT 

330 1245.7 

18.996 

16.051 

13.244 

1 .2781 

0.8956 

0.01018 

0.0 

0.000 

0.000 

2.372 

1.293 

305.86 

1.0003 14 

15 COOL 

0 1175.6 

14.863 

19.716 

13.244 

0 . 0000 

0 . 0000 

0.01018 

0.0 

0.000 

0.000 

2.267 

1.011 

287.70 

0.0000 15 

16 DELP 

0 1173.9 

14.863 

19.833 

13.332 

0.0007 

0.0000 

0.01011 

406.6 

0.084 

14.792 

2.263 

1.011 

287.26 

0.0609 16 

17 COOL 

0 1173.9 

14.858 

19.839 

13.332 

0.0000 

0 . 0000 

0.01011 

0.0 

0.000 

0.000 

2.263 

1.011 

287.26 

0.0000 17 

18 NOZZ 

110 1169.2 

14.858 

19.980 

13.455 

1.0110 

0.0000 

0.01002 

1.0 

0.000 

0.000 

2.254 

1.011 

286.00 

0.0000 18 

19 TH8 

0 1165.8 

14 . 696 

20.171 

13.455 

1.0110 

0 .0000 

0.01002 

294.2 

0.127 

14.685 

2.248 

1 .000 

285.13 

1.0000 19 

20 EX9 

0 1165.8 

14.696 

20.171 

13.455 

1 , 0000 

0.0000 

0.01002 

294.2 

0.127 

14.696 

2.248 

1.000 

285.13 

0.0000 20 

21 COOL 

0 523.3 

14.878 

200.858 > 

202.441 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

1.009 

1 .012 

125.06 

0.0000 21 

22 DELP 

0 523.3 

14.878 

200.858 

202.441 

0.9998 

0.0000 

0.00000 

3500.0 

0.097 

14.780 

1.009 

1 .012 

125.06 

0.0378 22 

23 HX H 

0 523.3 

14.874 

200.908 

202.441 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.097 

14.776 

1.009 

1.012 

125.06 

0.0000 23 

24 DELP 

0 523.7 

14.874 

200.987 

202.441 

1 .0000 

0. oooc 

0.00000 

3500.0 

0.097 

14.776 

1.010 

1.012 

125.16 

0.0000 24 

25 NOZZ 

110 523.7 

14.874 

200.987 

202.441 

1.0121 

0 . 0000 

0.00000 

1 . 0 

0.000 

0.000 

1.010 

1.012 

125.16 

0.0000 25 

26 TH18 

0 521.9 

14.696 

203.070 

202.441 

1.0121 

, 0.0000 

0.00000 

2813.3 

0.131 

14.693 

1 .006 

1.000 

124.73 

1.0000 26 

27 EX1 9 

0 521.9 

14.696 

203.070 

202.441 

1 . 0000 

' 0.0000 

0.00000 

2813.3 

0.131 

14.696 

1 .006 

1.000 

124.73 

0.0000 27 

S 1= RC 

-OA = 4.667 

2 : S 2 = 

EMAP ( 7 ) = 

-7.207 

2 : S 3 = 

= EFF (23 ) 

= 0.0185 







Y 1 = 

0.6788= COMP POLY EFF 

AT STATION 

1 



: Y16=99999.0000= 


0.000000 - 


0.000000 

♦99999.0000 

Y 2 = 

0.7704= COMP POLY EFF 

AT STATION 

3 



: Y 1 7 = 

0.1815= 


P ( 25 ) 

- PS ( 2 6 ) 


♦ 0.0000 

Y 3= 12 : 

22 .9404= 

T ( 1 0 ) - 

459.669922 ♦ 

0.0000 

: Y 18 = 

5.3443 = 


YCOMPD 17 * 

2 

9.440002 

♦ 0.0000 

Y 4= 108.5876= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0.0000 

: Y 1 9 = 

1000.0947= 


FN 

- YCOMPD 1 8 


♦ 0.0000 

Y 5 = 

34 . 1552 = 

YCOMPD 

4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.4803= 


WFE 

/ YCOMPD1 9 


♦ 0.0000 

Y 6 = 

18 . 1548 = 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0.0000 

: Y2 1 = 

22.7744= 


TCI) 

**e 


0.500000 

♦ 0.0000 

Y 7 = 

7.6530 = 

YCOMPD 

6 / THETA 

14 

♦ 

0.0000 

: Y22 = 

1.5633= 


YCOMPD2 

1 / 

p( 1 1 


♦ 0.0000 

Y 8 = 

1 . 1876 = 

R N I ( 1 4 ) / 

0.37 

9900 ♦ 

0 . 0000 

: Y2 3 = 

337.7471= 


YCOMPD2 

2 * WD ( 1 ) 


♦ .0.0000 

Y 9= 1480.4524= 

XNMAP 

14 * 

42.203995 ♦ 

0.0000 

: Y3 9 = 

0.7035 = 


V- 1 9 

/ V 

-9 


♦ 0.0000 

Y1 0 = 

1.5402 = 

THETA 

14 ** 

0.500000 ♦ 

0.0000 

: Y4 0 = 

0.9950= 


0.000000 - 


0.000000 

♦ 0.9950 

Y1 1= 2280 . 1987 = 

YCOMPD 

9 * YCOMPD 1 0 

♦ 

0.0000 

: Y4 1 = 

1 .7010 = 


HP (14) 

K 


0.005000 

♦ 0.0000 

Y 1 2 = 

10.0119= 

FAR ( 9 

) - 

0.000000 + 

10.0000 

: Y42 = 

0.4114 = 


T ( 24 ) 

• 

T ( 2 3 ) 


♦ 0.0000 

Y1 5 = 

0.0000 = 

0.000000 - 

0.000000 ♦ 

0.0000 

: Y43 = 

3157.1899= 


XNt 1 ) 

* 


4.490000 

♦ 0.0000 


T 1= 375.0002 X=YCOMPD15 Z= W = 10=03/11/91 E=2 : T 3 =«**«*** *« * X=RMAP(14) Z=XNMA P 14 W= ID=LPT X MN E=4 

T 2= 2813.3372 X= XM Z=XNMAP 1 W= ID=BYP AREA E=1 : T 4= 0.9912 X=YCOMPD23 Z= XM W= ID=INLETREC E=1 


P 1 =YCOMPD4 1 — > HPX(l) : P 4=YTABLE 4 — > DEFF 

— VARY— HI LO (♦) OBJECT = TARGET ( ♦ ) LIM 

C 1 9 = AREA (26) 2817.00 2183.00 1.00 AREA (26) YT ABLE 2 0.00 L=1 

MODE=YCOMPDl 9 PLA= 1000.000 ADDPLA= 0.000 PLA LIMIT= PLA 
I DES = 0 NVAR = 1 0 MAX ERRa 9= 19.PS+A/P+A = 0.00037 MATRX= 3 LOOP= 20 

IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 






B 

L E E D 

S A 

N D 

LEAK 

AGES 















FR 

- TO 

!;W(FR ) 

?;W ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

?oWCFR ) 

?iW( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 

3 = 

3 

- 12 

0 . 0520 

0.C033 

0.707 

798.7 

46.816 

191.50 

0.7000 

B 

7 = 

3 — 

OB 

0.0000 

0.0000 

0.000 

759.7 

40.829 

182.01 

0.6000 

B 

5 = 

3 

- 17 

0.0090 

0.0006 

0. 122 

622.1 

25.735 

148.79 

0.2500 

B 

9 = 

3 - 

OB 

0.0171 

0.0011 

0.233 

720.5 

35.348 

172.52 

0.5000 


STA 

3 

TOTL 

0.0781 

0 .0049 

1 . 062 


















FR 

- TO 

%W ( FR ) 

SW C I ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

( FR ) 

? C W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 

1 = 

6 

- 9 

0.0577 

0.0033 

0 . 723 

915.1 

66.213 

219.98 

1 . 0000 

B 

6 = 

6 - 

21 

0.0000 

0 .0000 

0 .000 

915.1 

66.213 

219.98 

1 . 0000 

B 

2 = 

6 

- 11 

0 . 0385 

0 . 0022 

0.483 

915.1 

66.213 

257.91 

1 . 0000 

B 

8 = 

6 - 

OB 

0.0038 

0.0002 

0.048 

915.1 

66.213 

219.98 

1.0000 

B 

4 = 

6 

- 15 

0.0070 

0 .0004 

0 . 088 

915.1 

67.546 

219.98 

0.2500 













STA 

6 

TOTL 

0.1070 

0.0062 

1.342 

















FR - TO ( FR ) JfeW(l 1 W T-R P H DH/DHT 

B10 = 22 - OB 0.0000 0.0000 0.000 523.3 14.874 125.06 1.0000 

STA 22 TOTL 0.0000 0.0000 0.000 

COMPONENT PERFORMANCE 


N 

ID 

BETA 


XN 


XN-MAP 

HP HPX/PHP 

SF ( N , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

0.9771 

703 

.160 


25.793 

338.50 

1 .70 

0.0000 

204 . 198 

0.6651 

1 . 0290 

-0.052 

OUIETENG 

OUIETENG 

1 

2 

HPC 

1.0190 

8459 

.453 


74 . 088 

1770.06 

55.70 

0 .0000 

21.894 

0.7013 

4.2480 

29.584 

0. 0. 

0 . 0. 

1 

10 

HPT 

0.0000 

8459 

.453 


98.537 

1826.04 

25.90 

0 .0000 

0 . 984 

0.8894 

2 . 9268 

6.156 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

703 

.160 


35 . 078 

340.20 

0.00 

0.0000 

0.711 

0.8933 

1 .2781 

4.225 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 





RN1SF11 , 

14 ) • (2 • 14 ) 

, (3,14) : 

.(4,14)= 

1.00099 

1 .00233 

1.00000 

1 .00000 







N 0 

Z Z L 

E 

PER 

FORMA 

z 

o 

m 









NOZZLE 

(N) 

TYP 

FG 


FN 

RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SF ( EX , 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 

8 6 . 

79 

86.79 

1.0110 

0.9918 

0.9258 

294 . 19 

209.3 

3 . 926 

0.000 

CFG MDXX 

CD MDXX 

1 

SEC 

( 18-19 ) 

25 

1 

918. 

65 

918.65 

1.0121 

0.9918 

0.9263 

28 1 3 2 9 

147.2 

37.883 

0.000 

CFG MDXX 

CD MDXX 

1 



F 3 

[ N A L 

ENG 

I N E 

PER 

FORMA 

UJ 

o 

z 



BPR ( 1 ) 

RMIXC 1 ) 

GAINKX(l) ANGMIX(l) 

BPR (2) 1 

RM I X ( 2 ) 6A I NMX ( 2 ) 

ANGMIX ( 

2) 

14.8851 

1.0011 

0.0000 

0 . 0000 

0.0000 

0.0000 0 . 

0000 

0.0000 


FG 

FRAM 

WFE 

FARST 

EPR 

WAENG 

WACOR 

RCOA 

FNR 1 

FNGF 

1005.4 

0 . 0 

480.4 

.06775 

1 . 020 

216.041 

217 . 946 

4.67 

1014. 

1.0000 

FN 

SFC 

WFT 

FHV 

NODISS 

EFFTH 

FN/WA 

EFFOA 

WFTR1 

WFTGF 

1005.4 

0.4778 

480.4 

18550. 

0 

0.0402 

4.6539 0 

.7160 

485. 

1.0000 


WARNING: TABLE (S 3 EXTRAPOLATED. NON-ZERO NSI(S). 
NPTOT =48 NP1 = 16 NP2 =16 NP3 = 16 


FMT1 

(/,2F10.0,F10.2,2F10.1,3F10.2,/,F10.1,2F10.3,F10.4,2F10.1, , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PAMB 

T-AMB(R) HPX( 3 1 BLD 1 9 1 BLDC10) ERAM WD(1) WCOR (11 

P(l) Til) 


1. 0. 0.00 0.0 0.0 0.00 14.70 518.67 

55.7 0.017 0.000 0.9912 216.0 217.9 14.57 518.67 


FMT2 

(F10.2»4F10.1 *F10.2»F10.4»F10.2»/,8F10.2- ) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPRll) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD20 

RC-OA R ( 25 ) R ( 18 ) TC27) TC20 ) AREA127) AREA (20) 

WD (27) WD120) 

14.89 1005.4 0.0 1000.1 480.4 5.34 0.4803 4.67 

1.01 1.01 521.90 1165.76 2813.29 294.19 202.44 13.45 

FMT3 

(2F10.1 ,F10.2,4F10.4,F10. 1/F10.3,F10. 1 ,6F10.0, ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XNC14) XN(3) TC10) CD- 18 CFG- 19 CD-8 CFG- 9 

HP Cl) YCOMPD4 0 BLDP ( 9 ) YCOMPD1 6 YCOMPD 1 6 YCOMPD1 6 YCOMPD1 6 
YCOMPD1 6 YCOMPD1 6 

703.2 8459.5 1682.61 0.9263 0.9918 0.9258 0.9918 338.5 

0.995 35.3 99999. 99999. 99999. 99999. 99999. 99999. 


NAS A/CR— 2003-2 1 2523 
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TERMAP (VER 12) TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BY P DUCT MODEL) 
(CMS 04-06-92 ) ST I TLE= SL, 0.25 MN * TAKE-OFF , FAN CORR N=85.3 PCT 


DATE = 05-26-92 CASE= 
TIME= 16:15:20 P AGE = 



ALT 

PAMB 

TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

1- 


0. 

14 .696 

59.00 

518.67 

0.0 

0.0 0.0 

165.4 

1< 

(N ] 

1 ID 

NS I 

T-R 

P 

W-COR 

W 

73 


1 

FAN 

0 

525.2 

15.272 

828.500 

. 855.644 

1 .2624 

0 


DELP 

0 

566.7 

19.280 

45 . 775 

57.452 

0.9932 

0 

3 

HPC 

0 

566.7 

19.148 

46. 105 

57.469 1 

9 .6052 

0 

4 

COOL 

0 

1412.7 

375.394 

3.423 

52.981 

0.0000 

0 

5 

DELP 

0 

1412.7 

375.394 

3.423 

52.981 

1 . 0000 

0 

6 

DELP 

0 

1412.7 

375.394 

3.423 

52.931 

0.9765 

0 

7 

HX C 

0 

1412.7 

366.576 

3.130 

47.312 

1 . 0000 

0 

8 

BURN 

0 

1397.1 

366.576 

3.113 

47.312 

0.9807 

0 


COOL 

0 

2929.2 

359.509 

4.714 

48.523 

0 . OOOO 

0 

10 

HPT 

0 

2847. 1 

359.509 

5.085 

51.579 

4.8261 

0 

1 1 

PKRK 

0 

2069.5 

74.493 

20.326 

51.579 

0.0000 

0 

12 

COOL 

0 

2055.2 

74.493 

21.056 

53.619 

0.0000 

0 

13 

DELP 

0 

2011.8 

74.493 

21 .994 

56.607 

0.9970 

0 

14 

LPT 

0 

2011.8 

74.269 

22.570 

56.605 

4.0198 

0 

15 

COOL 

0 

1472.7 

■ 18.476 

75.871 

56.605 

0.0000 

0 

16 

DELP 

0 

1472.3 

18.476 

76.358 

56.976 

0.9953 

0 

17 

COOL 

0 

1472.3 

18.389 

76.717 

56.976 

0 . 0000 

0 

18 

NOZZ 

0 

1466.6 

18.389 

77.263 

57.493 

1.2513 

0 

19 

TH8 

0 

1385.3 

14.696 

93.960 

57.493 

1.2513 

0 

20 

EX9 

0 

1385.3 

14.696 

93.960 

57.493 

1.0000 

0 

21 

COOL 

0 

566.7 

19.280 

635.961 

798.192 

0 . 0000 

0 


22 DELP 

23 HX H 

24 DELP 

25 NOZZ 

26 TH18 

27 EX 1 9 


566.7 

566.7 

567.7 

567.7 

525.7 
525.7 


19.280 

19.228 

19.228 

19.228 

14.696 

14.696 


635.961 

637.679 

638.247 

638.247 

803.565 

803.565 


798.192 
798. 192 
798.192 
798 .192 
798.192 
798 . 192 


9973- 
0000 
0000 ' 
1.3084 
1 . 3084 
1 . 0000 


XM 

0.250 


1.039 0.9950 0.9950 15.272 


T1R DEFTIP ERAMTP 
525.16 0.0000 0.0000 


PTIP TTIPR 

0.000 0.0 


0.0000 

0.0185 

0.0000 

0.0000 

0.0000 

0.0000 


FAR 

0.00000 
0.00000 
0.00000 
0.00000 
0 . 00000 
0.00000 
0 . 00000 
0 .00000 
0.02559 
0.02403 
0.02403 
0.02310 
0.02185 
0.02185 
0.02185 
0.02171 
0.02171 
0.02151 
0.02151 
0.02151 

0.00000 
0.00000 
0.00000 
0 . 00000 
0 .00000 
0 . 00000 
0 . 00000 


AREA 

0.0 

384.3 

0.0 

0.0 

23.7 

20.6 

26.7 
26.5 

0.0 
0.0 
0 . 0 
0 . 0 
196.0 
0 . 0 
0 . 0 
406 . 6 
0.0 
1 .0 
294.2 
294.2 

0.0 
3500.0 
3500 . 0 
3500.0 
1 . 0 
2272.2 


XMN 

0.000 
0.206 
0.000 
0.000 
0.258 
0.300 
0.206 
0.206 
0.000 
0.000 
0.000 
0.000 
0.200 
0.000 
0.000 
0.348 
0.000 
0.000 
0.58 7 
0.587 

0.000 

0.326 

0.327 

0.328 

0.000 

0.632 

0.632 


PS 

THETA 

DELTA 

H 

SF— N ; 1 

(N) 

0.000 

1.013 

1 .039 

125.51 

1.0191 

1 

18.718 

1.093 

1 .312 

135.47 

0.2349 

2 

0.000 

1.093 

1 .303 

135.47 

1 . 024 1 

3 

0 .000 

2.724 

25.544 

346.24 

0 .0000 

4 

358.966 

2.724 

25.544 

346.24 

0 .0000 

5 

353.349 

2.724 

25.544 

346.24 

0.4000 

6 

356. 194 

2.724 

24.944 

346.24 

0 .0000 

7 

356.182 

2.694 

24.944 

342 .16 

0.6799 

8 

0.000 

5.648 

24 .463 

798.08 

0 .0000 

9 

0.000 

5.306 

24.463 

771 .30 

1 .0046 

1 0 

0.000 

3 . q<j 0 

5.069 

539.29 

0 .0007 

1 1 

0 . 000 

3.962 

5.069 

534.56 

0.0000 

12 

72.568 

3.879 

5.069 

521 

.28 

0.1163 

13 

0.000 

3.777 

5.054 

521 

.29 

1 .0003 

14 

0.000 

2.839 

1 .257 

370.01 

0.0000 

15 

17.055 

2.839 

1.257 

369.85 

0.0609 

1 6 

0.000 

2.839 

1 .251 

369.85 

0.0000 

17 

0.000 

2.828 

1 .251 

368.22 

0.0000 

18 

14.695 

2.671 

1.000 

346.22 

1.0000 

19 

14.696 

2.671 

1.000 

346.22 

0.0000 

20 


0.000 

17.908 

17.852 

17.849 

0.000 

14.694 

14.696 


1.093 

1.093 

1.093 

1.095 

1.095 

1.014 

1.014 


1.312 
1.312 
1.308 
1 . 308 
1.308 
1 .000 
1 .000 


135.47 

135.47 

135.47 

135.71 

135.71 

125.63 

125.63 


0.0000 
0.0378 
0.0000 
0.0000 
0.0000 
1 .0000 
0.0000 


24 

25 


S 1 = 

RC-OA = 

24.5800 

: S 2=EMAP ( 7 ) = -15.6084 : : 

S 3 = 

EFF (23 ) = 

0.0185 







Y 1 = 

0 .8759 = 

COMP POLY EFF AT 

STATION 1 



Y1 6=99999. 0000= 

0.000000 

- 


0.000000 

♦99999 . 0000 

Y 2 = 

0.9036= 

COMP POLY EFF AT 

STATION 3 



Y1 7= 4.5341= 

P (25 ) 


PS ( 26 ) 


4 

u.uuuu 

Y 3 = 

2387 .4077= 


T( 10) 

459.669922 

+ 

0.0000 

Y18= 133.4828= 

YCOMPD 17 

* 


9.440002 

4 

0.0000 

Y 4 = 

232.0132= 


H( 10 ) 

H ( 1 1 ) 

+ 

0.0000 

Y19=l 1808 .4648 = 

FN 

— 

YCOMPD18 


4 

0.0000 

Y 5 = 

43.7268= 


YCOMPD 4 

/ THETA 10 

+ 

0 .0000 

Y20= 0.3690= 

WFE 

/ 

YCOMPD1 9 


4 

0.0000 

Y 6 = 

151.2820= 


H( 14 ) 

H ( 15 ) 

♦ 

0.0000 

Y2 1 = 22.9165 = 

T ( 1 ) 

K * 


0.500000 

4 

0.0000 

Y 7 = 

40 . 0546 = 


YCOMPD 6 

/ THETA 14 

♦ 

0.0000 

Y22= 1.5005= 

YCOMPD2 1 

/ 

P ( 1 ) 


4 

0.0000 

Y 8 = 

2 .7245 = 


RNI ( 14 ) 

/ 0.379900 

♦ 

0 .0000 

Y23= 1283.9104= 

YCOMPD22 

* 

WD( 1 ) 


4 

- 0 . 0 C 0 0 

Y 9 = 

3904 .2139= 


XNMAP 14 

* 42.203995 

♦ 

0.0000 

Y3 9 = 0.6769 = 

V— 1 9 

/ 

V- 9 


4 

0.0000 

Y 1 0 = 

1 .9434 = 


THETA 14 

** 0.500000 

♦ 

0.0000 

Y4 0 = 0.9950 = 

0 .000000 

— 


0.000000 

4 

0.9950 

Y 1 1 = 

7587 .5430= 


YCOMPD 9 

« YCOMPD 1 0 

♦ 

0.0000 

Y4 1 = 60.5795 = 

HP C 14 ) 

* 


0 . 005000 

4 

0.0000 

Y12 = 

1 0 . 0256 = 


FAR ( 9 ) 

0.000000 

♦ 

10.0000 

Y42= 1.0090= 

T (24 ) 

— 

T ( 23 ) 


4 

0.0000 

Y15 = 

0.0000= 


0 .000000 

0.000000 

♦ 

0 .0000 

Y4 3=10505 .7969 = 

XN 11') 

* 


4.490000 


0.0000 

T 1 = 

375 . 0002 

X=YCOMPD15 Z= 

W= I D = 

03/11/91 E=2 : 

T 3= 0.3200 

X=RMAP (14) Z=XNMAP 

14 W = 

I D = 

LPT 

X MN E = 1 

T 2 = 

2272.1541 

X= XM 

Z=XNMAP 1 W= I D= 

BYP 

AREA E=3 : 

T 4= 0.9950 

X=YCOMPD23 Z= XM 

W = 

I D = 

1 NLt 1 KtU fc=i 


P 1 = YCOMPD4 1 — > HPX(l) : P 4 =YTABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET ( ♦ ) LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREA! 26 ) YTABLE 2 0.00 L=1 

MODE=XNMAP 1 PLA= 85.300 ADDPLA= 0.000 PLA LIMIT= PLA 
1 0E3 = 0 NVAR = 10 MAX ERRa 2= 3.WD-10/WS = 0.00026 MATRX= 2 LOOP = 14 

IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 


LEAKAGES 


B 3 = 
B 5 = 
STA 


B 1 = 
B 2 = 
B 4 = 
STA 


- TO %U 

- 12 0 

- 17 0 
TOTL 0 

- TO %U 

- 9 0. 

- 11 0 . 
- 15 0. 
TOTL 0. 


(FR ) 
0520 
0090 
0781 


*M( 1 ) 
0.0035 
0 .0006 
0.0052 


. Q 88 
.517 
,488 


(FR) J.W(l) 
0577 0.0036 
0385 0.0024 
0070 0.0004 
1070 0.0066 


T-R 

1167.3 

785.0 


T-R 

1412.7 

1412.7 

1412.7 


FR - TO *W(FR ) *;W ( 1 ) 

B1 0= 22 - OB O.OOCO 0.0000 
STA 22 TOTL 0.0000 0.0000 


K 

3.057 

2.040 

0.371 

5.669 


W T— R 

0.000 566.7 

0.000 


P 

H 

DH/DHT 



FR - TO 

>.W ( FR ) 

*;W ( 1 ) 

w 

198.045 

283 .01 

0.7000 

B 

7 = 

3 - OB 

0 . 0000 

0.0000 

0 . 000 

54.277 

188.16 

0.2500 

B 

9 = 

3 - OB 

0.0171 

0.0011 

0.98 3 

P 

H 

DH/DHT 



FR - TO 

5;W ( FR ) 

%U C 1 ) 

W 

366.576 

346.24 

1 . 0000 

B 

6 = 

6-21 

0.0000 

0 . 0000 

0.000 

366.576 

415.10 

1.0000 

B 

8 = 

6 - OB 

0.0038 

0.0002 

0.201 


T-R 

1083.9 

999.5 


P 

154 . 944 
118.751 


375.189 346.24 0.2500 


T-R 

141 

141 


.7 366.576 
.7 566.576 


261.93 

240.85 


H 

346.24 

346.24 


DH/DHT 

0.6000 

0.5000 


DH/DHT 

1.0000 

1.0000 


P 

19.228 


H DH/DHT 
135.47 1.0000 


COMPONENT 


FORMANCE 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


BETA XN 

0.8548 2339.822 

1.0161 11398.902 
0.0000 11398.902 
0.0000 2339.822 


XN-MAP 
85.297 
95.934 
102 . 778 
92.508 


HP 

12055.98 
16608 . 38 

16732 .90 

12115 .91 


RN I SF (1.14). (2 


HPX/PHP 
60.58 
127.10 
198 .74 
0.00 

14 ) , (3 , 14 ) 


SF ( N * 2 ) 
0.0000 
0.0000 
0 .0000 
0 . 0000 
, (4,14) = 


W-MAP 
776.238 
74 .761 
0.999 
0 . 9°8 
1 .00250 


EFF-MAP 
0.8554 
0.8376 
0.8947 
0.9212 
1 .00693 


R-MAP 
1.3573 
17.9148 
4.0649 
4.0198 
1 .00000 


SMRELL 
19.757 
21 . 756 
6.283 
6.331 
1 .00000 


FLOW ID 
QUIETENG 
0 . 0 . 
JAN .2690 
ANALYTIC 


EFF ID 
□UIETENG 
0 . 0 . 
JAN. 2690 
ANALYTIC 


MAPTYP 

1 

1 

1 

1 


NOZZLE 


PERFORMANCE 


NOZZLE 
PRI (8-9) 
SEC (18-19) 


(N) 

18 

25 


TYP 

1 

1 


FG 

1862.15 

17505.66 


FN 

1363.68 

10578.27 


RJ 

1.2513 
1 .3084 


CFG CD 

0.9929 0.9370 

0.9932 0.9438 


AREA ( TH ) 
294 .19 
2272.17 


V-EXIT 

1049.6 

710.4 


SF ( TH * 2 ) SF ( EX , 2 ) 
0.338 0.000 

2.623 0.000 


CFGT ID 
CFG MDXX 
CFG MDXX 


CDT ID 
CD MDXX 
CD MDXX 


MAPTYP 

1 

1 


FINAL 


ENGINE 


PERFORMANCE 


BPR(l) RMIX(l) GAINMX(l) ANGMIX(l) 
13.8932 1.0456 0.0000 0.0000 


EPR (2 ) RM I X ( 2 ) GA I NMX ( 2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


FG 

19365.8 


FRAM 

7423.9 


SFC 

0.3649 


WFE 

4357.8 


WFT 

4357.8 


FARST 
. 06775 

FHV 

18550. 


EPR 
1 .204 


WAENG 

855.644 


NODISS 

0 


EFFTH 

0.3553 


WACOR R CO A 

828.500 24.58 


FN/WA EFFOA 
13.9567 0.8481 


FNR 1 
1149-1 . 


FNGF 

1.0000 


WFTR1 

4167. 


WFTGF 
1 . 0000 


WARNING: TABLE(S) 

EXTRAPOLATED. 





NPTOT =48 NP1 

= 16 

NP2 = 16 

NP 3 

= 16 



FMT 1 







(/•2F10.0»F10.2»2F10. 1 ?3F10.2»/*F10. 

1 ,2F10.3 

» F 1 0 . 4 ? 2F 1 0.1? 


I PUNCH = 412 

1 

1385 

450 

1251 

1553 

827 

1178 

734 

122 

123 

530 

1287 

1257 

797 

1148 






NAMES = CASE 

ALT 

XM 

DTAMB 

V-KTAS 

YCOMPD15 

PAMB 

T-AMB(R) 

HPX ( 3 ) 

BLD ( 9 ) 

BLD(IO) 

ERAM 

WD ( 1 ) 

WCOR ( I ) 

PCI) 

T ( 1 ) 






2. 0 

0 

.25 

0.0 

165.4 

0.00 

14.70 

127.1 0.017 0. 

000 0.9950 

855.6 

828.5 

15.27 

FMT2 







( F 1 0 . 2 , 4F1 0 . 1 , F 1 0 . 

2 , F 1 0 . 4 » 

F 1 0 . £ , / , 8F 1 0 . 2 , ) 




IPUNCH = 314 

651 

665 

1557 

1323 

1556 

1558 

901 

895 

888 

1174 

1167 

30 

2 3 

1313 

1306 






NAMES = BPR(l) 

FG 

F-RAM 

YCOMPD 1 9 

WFT 

YCOMPD 18 

YCOMPD2 ( 

RC-OA 

R ( 25 ) 

R ( 18 ) 

T ( 2 7 ) 

T ( 20 ) 

AREA (2 7 ) 

AREAC20 

WD (27 ) 

WDC20 ) 






13.89 19365. 

8 742 

3.9 11808.5 4 

357.8 

133.48 

0.3690 

1.31 1.2 

5 525 

.68 1385 

.28 22 

72.17 

294 .19 

798.19 

FMT3 







( 2F 1 0.1 -F10.2-4F10 

.4-F10.1/F10.3?F10 

. 1 , 6F10. 

0. ) 



IPUNCH = 1459 

1448 

1157 

413 

416 

415 

418 

698 

1578 

274 

1554 

1554 

1554 

1554 

1554 

1554 






NAMES = XNl 14 ) 

XN ( 3 ) 

T ( 1 0 ) 

CD-18 

CFG- 19 

CD-8 

CFG- 9 

HP ( 1 ) 

YCOMPD40 

BLDFC9 ) 

YCOMPD1 6 

YCOMPD 1 6 

YCOMPD1 6 

YCOMPDli 


518.67 

525.16 


YCOKPD1 6 YCOMPD1 6 


2339, 

0.9! 


1 1398. 
118. 


7.08 
999 . 


0.9438 
99999 . 


0.9932 

9 o Q Q 9 ^ 


C . 9370 
99999 . 


0 .9^29 
99999 . 


24.58 

57.49 


12056.0 
99999 . 
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TERMAP tVER 12 
C CMS 04-06-92 


) TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR-=14 SHORT BYP DUCT MODEL) 
) ST I TLE= 1500 FT, 0.39 MN , TAKE-OFF, FAN CORR N=86.9 PCT 


DATE= 05-26-92 CASE= 
T I ME = 16:15:20 PAGE = 


3.0 

9 


alt pamb 

1500. 13.917 


TAMBF TAMBR 
53.65 513.32 


DTAMB DTAMTP PRELHM KTAS 
0.0 0.0 0.0 256.7 


(N) 

ID 

NS I 

T-R 

P 

W-COR 

W 








1 

FAN 

0 

529 . 0 

15.378 

864 . 157 

895.409 


DELP 

0 

572.3 

19.647 

46.692 

59.425 

3 

HPC 

0 

572.3 

19.507 

47 . 038 

59.437 

4 

COOL 

0 

1435.0 

392.302 

3.414 

54.795 

5 

DELP 

0 

1435.0 

392 .302 

3.414 

54.795 

6 

DELP 

0 

1435 . 0 

392.302 

3.414 

54.795 

7 

HX C 

0 

1435.0 

583. 138 

3 . 122 

48 .932 

8 

BURN 

0 

1419.1 

383 . 138 

3.105 

48.932 

O 

COOL 

0 

2985.8 

375.793 

4.712 

50.220 

1 0 

HPT 

0 

2902 . 0 

375.793 

5.085 

53 . 384 

1 1 

PWRK 

0 

2111.8 

77.808 

20.346 

53.384 

12 

COOL 

0 

2096.9 

77.808 

21 .075 

55.494 

13 

DELP 

0 

2052.5 

77.803 

22.012 

58.584 

14 

LPT 

0 

2052.5 

77.573 

22 .601 

58.585 

15 

COOL 

0 

1485.0 

18.231 

79.912 

53.585 

1 6 

DELP 

0 

1484 . 7 

18.231 

80.427 

58.969 

1 7 

COOL 

0 

1484.7 

18.135 

80.852 

58 . 969 

18 

NOZZ 

0 

1479.0 

18.135 

81 .427 

59.504 

19 

TH8 

0 

1382.8 

13.917 

102.599 

59 .504 

20 

EX9 

0 

1382.8 

13.917 

102.599 

59.504 


21 COOL 

22 DELP 

23 HX H 

24 DELP 

25 N0Z2 

26 TH18 

27 EX 1 9 


572.3 

572.3 

572.3 

573.3 
573.3 
519.9 
519.9 


19.647 
1 9 . 647 
19.590 
19.590 
19.590 
13.917 
13.917 


656.864 

656.865 
658 . 769 
659.354 
659.354 
883.852 
883.852 


835.984 

835.984 

855.984 

835 . 984 

855.984 

835.984 
835.984 


KCAS XM 
251.3 0.390 


EFF 


RPR DEFF ERAM PI 
1.105 0.9950 0.9950 15.378 


T1R 

528.96 


DEFT1P ERAMTP 

0.0000 0.0000 


1.2776 
0 .9929 
20.1111 
0 . 0000 
1 .0000 
0 .9766 
1 . 0000 
0.9808 
0.0000 
4.8298 
0 .0000 
0.0000 
0.9970 
4.2551 
0.0000 
0.9947 
0.0000 
1 .5051 
1 .3031 
1 . 0000 

0 . 0000 
0.9971 
1 . 0000 
1 . 0000 
1 .4077 
1 .4077 
1 . 0000 


0.8854 
0.0000 
0.8585 
0 .0000 
0.0000 
0 . 0000 
0 .0000 
0.9990 
0.0000 
0 .8937 
0.0000 
0 .0000 
0 .0000 
0.9285 
0 .0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0 .0000 
0 . 0000 
0.0185 
0 .0000 
0 . 0000 
0 .0000 
0.0000 


FAR 

AREA 

XMN 

PS 

0 . 00000 

0.0 

0.000 

0.000 

0 . 00000 

384.3 

0.210 

19.050 

0.00000 

0 . 0 

0.000 

0.000 

0.00000 

0.0 

0.000 

0.000 

0 . 00000 

23.7 

0.257 

375.227 

0.00000 

20.6 

0.299 

369.391 

0.00000 

26.7 

0.206 

372.348 

0 . 00000 

26.5 

0.206 

372.335 

0.02632 

0.0 

0.000 

0.000 

0 . 02473 

0.0 

0 .000 

0.000 

0.02473 

0.0 

0.000 

0.000 

0.02376 

0.0 

0.000 

0 . 000 

0 . 02248 

196.0 

0.200 

75.793 

0 . 02248 

0 . 0 

0.000 

0.000 

0. 02248 

0.0 

0.000 

0.000 

0 . 02253 

406.6 

0.370 

16.657 

0.02233 

0.0 

0.000 

0.000 

0.02213 

1 . 0 

0.000 

0.000 

0.02213 

294.2 

0 . 640 

13.917 

0.02213 

294.2 

0.640 

13.917 


0 . 00000 
0 .00000 
0 .00000 
0 . 00000 
0 . 00000 
0.00000 
0 . 00000 


0.0 
3500.0 
3500 . 0 
3500.0 
1 . 0 
2190.7 
2190.7 


0.000 
0.339 
0 . 340 
0.340 
0.000 
0.717 
0.717 


THETA DELTA 


1.020 
1 .103 
1.103 
2.767 
2.767 
2.767 
2.767 
2.736 
5.757 
5.406 
4.071 
4.043 
3.957 

3.851 
2.863 
2.863 
2.863 

2.851 
2.666 
2.666 


1.046 
1.337 
1.327 
6.694 
6 .694 
6.694 
6.071 
6.071 
5.571 
5.571 
5.294 
5.294 
5.294 
5.278 
1.241 
1 .241 
1.234 
1 .234 
0.947 
0.947 


0 . 

.000 

1 . 

.103 

1 . 

.337 

136. 

82 

18. 

.146 

1 . 

.103 

1 . 

.337 

136 . 

82 

18. 

. 084 

1 . 

.103 

1 . 

.333 

136. 

82 

18. 

.081 

1 . 

.105 

1 , 

.333 

137, 

07 

0. 

.000 

1 , 

.105 

1 . 

.333 

137, 

07 

13. 

.911 

1 . 

.002 

0, 

.947 

124 , 

25 

13, 

.917 

1 . 

.002 

0, 

.947 

124. 

25 


PTIP TTIPR 

0.000 0.0 


H 

SF— N , 1 

(N) 

126.42 

1.0191 

1 

136.82 

0.2349 

2 

136.82 

1.0241 

3 

352.06 

0.0000 

4 

352.06 

0.0000 

5 

352.07 

0.4000 

6 

352.07 

0.0000 

7 

347.90 

0.6799 

8 

816.29 

0.0000 

9 

788.79 

1 . 0046 

10 

552.05 

0.0007 

11 

547.11 

0.0000 

12 

533.41 

0. 1163 

13 

533.41 

1.0003 

14 


373.60 

373.46 

373.46 

371.81 

345.75 

345.75 


0.0000 

0.0609 

0.0000 

0.0000 

1.0000 

0.0000 

0.0000 
0.0378 
0.0000 
0.0000 
0.0000 
1 . 0000 
0.0000 


15 

16 

17 

18 
19 


24 

25 

26 
27 


S 1= RC-OA = 25.5108 : S 2 = EMAP(7 1 = -15.9184 : S 3= EFF(23) = 


Y 1 = 


Y 1 0 = 
Y1 1 = 
Y 1 2 = 
Y15 = 

T 1 = 
T 2 = 


0.8893 
0.9043 
2442.2905 
236.7432 
43.7947 
159.8191 
41 .5008 
2 . 7844 
3952 .7637 
1 .9624 
7756 .8750 
10.0263 
0 .0000 

375.0002 

2189.8437 


COMP POLY EFF AT STATION 1 
COMP POLY EFF AT STATION 3 


T( 10 ) 

H( 10 1 
YCOMPD 4 / 

H ( 1 4 ) - 

YCOMPD 6 / 
RNIC14) / 
XNMAP 14 * 
THETA 14 ** 
YCOMPD 9 * 
FAR ( 9 ) - 

0.000000 - 

X=YCOMPD 1 5 Z = 

X = XM Z=XNMAP 


459 . 669922 

H ( 1 1 ) 

THETA 10 
H ( 15) 

THETA 14 

0 .379900 
42.203995 
0.500000 


0.000000 

0.000000 


0.0000 
0.0000 
0 .0000 
0 . 0000 
0.0000 
0.0000 
0 .0000 
0 .0000 
0.0000 
10.0000 
0.0000 


Y16 
Y 1 7 
Y 1 8 
Y 1 9 
Y20 
Y21 


Y39 
Y4 0 
Y4 1 
Y42 
Y43 


99999 . 0000= 
5 . 6797 = 
167.2098= 
10558 . 1445= 
0.4392= 
22.9991= 
1.4956= 
1339. 1694= 
0.7013= 
0 . 9950= 
66.2366= 
1 .0188 = 
10740.2617= 


W = 
1 W = 


I D=03/ 11/91 E=2 
I D=BYP AREA E=3 


T 3= 0.3401 

T 4= 0.9950 


0.000000 
P ( 25 ) 
YCOMPD1 7 
FN 
WFE 
T ( 1 ) 

YCOMPD2 1 
YCOMPD22 
V-l 9 

0 . 000000 
HP C 14 ) 

T (24 ) 
XN ( 1 ) 


X=RMAP (14) Z=XNMAP 14 W= 
X=YCOMPD23 Z= XM W= 


- YC0MPD18 
/ YCOMPD19 

" P«n 

* WD ( 1 ) 

/ V- 9 


0.500000 ♦ 


0.000000 

0.005000 


99999.0000 
0 .0000 
0.0000 
0 .0000 
0.0000 
0.0000 
0 . 0000 
- 0.0000 
0.0000 
0.9950 
0.0000 
0.0000 
0.0000 


I D=LPT X MN E= 1 
1D= INLETREC E=1 


P 1 = YCOMPD4 1 — > HPX(l) 


P 4 = YTABLE 4 — > DEFF 


— VARY HI LO (♦) OEJECT = TARGET (♦) LIM 

C 1 9= AREA (26 ) 2817.00 2183.00 1.00 AREA(26 ) YTABLE 2 0.00 L=1 


MODE=XNMAP 1 PLA= 86.900 ADDPLA= 

I DES= 0 NVAR =10 MAX ERR« 1= 19.CON3TR. 
IOMT LOOPS= 1 MAX ERROR = 0. 


0.000 PLA L I M I T = PLA 
= 0.00038 MATRX= 0 LOOP= 
= 0.00000 


LEEDS 


B 3 = 
B 5 = 


B 1 = 
B 2 = 
B 4 = 
STA 


- TO ?.W(FR ) ?;W( 1 ) 

- 12 0.0520 0.0035 

- 17 0.0090 0.0006 
TOTL 0.0781 0.0052 

- TO %WCFR ) %H( 1 ) 

- 9 0.0577 0.0035 

- 11 0.0385 0.0024 

- 15 0.0070 0.0004 
TOTL 0.1070 0.0065 


FR - TO %U ( FR ) £W( 1 ) 

B10= 22 - OB O.OOOOiO.OOOO 
STA 22 TOTL 0.0000 0.0000 


> A 

N D 

LEAK 

AGES 


W 

T-R 

P 

H 

DH/DHT 

3.091 

1185.0 

206 .151 

287.49 

0.7000 

0.535 
4 . 642 

795.1 

55.923 

190.63 

0.2500 

W 

T-R 

P 

H 

DH/DHT 

3.162 

1435 . 0 

383.138 

352.07 

1 .0000 

2.110 

1435.0 

383.138 

422 . 1 1 

1 .0000 

0.384 

5.863 

1435.0 

590.011 

352.07 

0.2500 

W 

T-R 

P 

H 

DH/DHT 

0.000 

572.3 

19.590 

136.82 

1 .0000 




FR - TO 

?,W(FR) 

*W( 1) 

W 

B 

7 = 

3 - OB 

0.0000 

0.0000 

0.000 

B 

9 = 

3 - CB 

0.0171 

0.0011 

1.016 



FR - TO 

5iW(FR ) 

?<'W ( 1 ) 

W 

B 

6 = 

6-21 

0.0000 

0.0000 

0.000 

B 

8 = 

6 - OB 

0.0038 

0.0002 

0.2 08 


H DH/DHT 
265.97 0.6000 
244.44 0.5000 


H DH/DHT 
352.07 1.0000 
352.07 1.0000 


COMPONENT 


PERFORMANCE 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


NOZZLE 
PRI (8-9 
SEC (18- 


BETA XN 

0.8813 2392.041 

1 .0146 11496. 125 
0.0000 11496.125 
0.0000 2392.041 


NOZZLE 


XN-MAP 
86.887 
96.275 
102 .693 
93.659 
RNISF ( 1 

PER 


HP 

13177 . 75 
17541 .55 
17672.30 
13247.33 
, 14 ) , (2 , 


F 0 


HPX/PHP 
66.24 
127.10 
209.06 
0 .00 


14 ) , (3, 14 ) 
M A N C E 


SF ( N , 2 ) 
0 . 0000 
0 . 0000 
0 . 0000 
0 . 0000 
,(4,14 ) = 


W-MAP 
809.645 
76.274 
0 . 9°9 
1.000 
1.00250 


EFF-MAP 
0.8688 
0.8383 
0.8946 
0.9218 
1 . 00695 


) 

19 ) 


(N) TYP 
18 1 

25 1 

FINAL 


FG 

2098.30 

20683.84 


FN 

1298 . 14 
9427.22 


RJ 

1 . 3031 
1.4077 


CFG 
0.9932 
0 . 9937 


CD 

0 . 9391 
0.9498 


AREA ( TH ) 
294 .19 
2190.67 


V-EXIT 
1 142.4 
801.1 


R-MAP 
1 .3780 
18.3747 
4 . 0679 
4.2551 
1 .00000 


SF ( TH • 2 ) 
0.357 
2.684 


SMRELL 

21.164 

21.559 

6.280 

6.366 

1.00000 


FLOW ID 
QUIETENS 
0 . 0 . 
JAN. 2690 
ANALYTIC 


EFF ID 
QUIETENG 
0 . 0 . 
JAN. 2690 
ANALYTIC 


MAPTYP 

1 

1 

1 

1 


SF ( EX , 2 ) CFGT ID 
0.000 CFG MDXX 
0.000 CFG MDXX 


CDT ID MAPTYP 
CD MDXX 1 

CD MDXX 1 


ENGINE 


PERFORMANCE 


BPR ( 1 ) 
14.0679 


FG 

22782.1 


FN 

10725.4 


RMIX(l) GAINMX(I) ANGMIX(l) 
1 . 08 02 0.0000 0.0000 


EPR ( 2 ) R M I X ( 2 ) GA I NMX ( 2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


FRAK WFE 
12056,8 4637.7 


SFC 

0.4324 


WFT 

4637.1 


FARST 
. 06775 

FHV 

18550. 


EPR 

1.179 


NODISS 

0 


WAENG 

895.409 


EFFTH 

0.3729 


WACOR RCOA 
864.157 25.51 

FN/WA EFFOA 
11.9782 0.8501 


FNR 1 
10250. 


KFTR1 

4388. 


FNGF 

1.0000 


WFTGF 

1.0000 


WARNING: 
NPTOT = 


TABLE (S) EXTRAPOLATED. 
48 NP1 = 16- NP2 


(/I2F10.0,F10.2,2F10.1 , 3F 1 0 . 2 , / , F 1 0 . 1 , 2F 1 0 . 3 , F 1 0 . 4 ,2F10. 1 


412 
1178 
797 
CASE 
T- AMB ( R ) 
PCI ) 


1 

734 

1148 

ALT 

HPX ( 3 ) 
T ( 1 ) 


1385 

12 


XM 

BLD ( 9 ) 


450 

12' 


DTAMB 
BLD( 10 ) 


1251 

530 


V-KTAS 

ERAM 


1553 
128 7 


YCOMPD 1 5 
WD ( 1 ) 


827 

1257 


PAMB 
WCORC 1 ) 


3. 

127.1 


1500. 

0.017 


0.39 

0.000 


0.0 

0.9950 


256.7 

895.4 


0.00 

864.2 


1 3 . Q2 
15.38 


513.32 

528.96 


FMT2 
( F 1 0 . 2 , 4F 
IPUNCH = 


14.07 

1.41 


10.1 , F 1 0 
314 
901 
1313 
BPR ( 1 ) 
RC-OA 
WD (27) 

2782 
1 . 


. 2 , F 1 0 
651 
895 
1306 
FG 
RC 
WD (2 


. 4 , F 1 0 . 2 , / 
665 
888 

F-RAM 
5) R ( 18 ) 
0) 


8F10.2 • ) 
1557 
1174 

YCOMPD 19 
T (27 ) 


1323 

1167 


WFT 
T ( 2 0 ) 


2056.8 10558.1 

519.91 1382.80 


4637.2 

2190.67 


FMT3 

(2F10.1,F10.2-4F10.4,F10.1/F10.3,F10. 
IPUNCH 


1459 
698 
1554 
XN( 14 ) 
HP ■ 1 ) 


1157 

274 


YCOMPD1 6 YCOMPD1 6 


1448 
1578 
1554 

XN C 3 ) T ( 1 0 ) 

YCOMPD4 0 BLDP ( 9 ) 


1 ,6F10.0 
413 
1554 


) 

416 

1554 


1558 

23 


YC0MPD18 YC0MPD20 
AREA(27 ) AREA( 20 ) 


167.21 
294 . 19 


415 

1554 


0.4392 

835.98 


418 

1554 


92.0 11496.1 

.995 123.2 


2901 .96 
99009 a 


0 . 9498 
99999 . 


0.9937 
99999 . 


0.9391 

99999. 


0 . 9932 
90999 # 


25.51 

59.50 


CD- 18 CFG- 19 CD-8 CFG-9 

YCOMPD1 6 YCOMPD 1 6 YCOMPDl 6 YCOMPD1 6 


13177.8 

99999. 


NAS A/CR— 2003-2 1 2523 
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TERMAP (VER 1, 
( CMS 04-06-91 


<} TITLE= NASA LOW NOISE MODEL CFL.OW SCALE 
;) STI TLE= 4000 FT. 0.41 MN, MAX CLIMB » RIT = 


DOWN OF MDXX BPR=14 SHORT BVP DUCT MODEL) 
2255 F 


DATE= 05-26-92 CASE= 4.0 

T IME= 16:15:20 PAGE= 10 


ALT PAMB 
4000. 12.692 


TAMBF TAMBR 
44.74 504.41 


DTAMB DTAMTP PRELHM 

0.0 0.0 0.0 


KTAS 

267.5 


CN) 

ID 

NSI 

T-R 

P 

W-COR 

W 

R 

1 

FAN 

0 

521 .4 

14.178 

845.521 

813.593 

1.2566 


DELP 

0 

561.2 

17.816 

45.605 

53.148 

0 . 9932 

3 

HPC 

0 

561 .2 

17.695 

45.917 

53.147 

19.1 788 

A 

COOL 

0 

1392.4 

339.365 

3.420 

48.199 

0.0000 

5 

DELP 

0 

1392.4 

339.365 

3.420 

48.199 

1.0000 

6 

DELP 

0 

1392.4 

339.365 

3.420 

48.199 

0.9766 

7 

HX C 

0 

1392.4 

331.410 

3.127 

43.042 

1 . 0000 

8 

BURN 

0 

1377.1 

331 .410 

3.110 

43 . 042 

0.9808 

9 

COOL 

0 

2896.4 

325.034 

4.715 

44.130 

0.0000 

10 

HPT 

0 

2814.9 

325.034 

5.085 

46.909 

4.8303 

1 1 

PWRK 

0 

2044 . 3 

67.291 

20.339 

46.909 

0.0000 

12 

COOL 

0 

2030.0 

67.291 

21 .070 

48.764 

0 . 0000 

13 

DELP 

0 

1986.4 

67.291 

22.023 

51.528 

0.9970 

14 

LPT 

0 

1986 .4 

67.088 

22.594 

51.527 

4.1289 

15 

COOL 

0 

1444 . 1 

16.248 

77.763 

51.527 

0.0000 

1 6 

DELP 

0 

1443.8 

16.248 

78.264 

51.864 

0 .9951 

17 

COOL 

0 

1443.8 

16.168 

78 . 653 

51.864 

0 . 0000 

18 

NOZZ 

0 

14 38.1 

16.168 

7 ° , 222 

52.342 

1 .2738 

1 9 

TH 8 

0 

1351 .9 

12.692 

97*.845 

52.542 

1.2738 

20 

EX9 

0 

1351.9 

12.692 

97.845 

52.342 

1 .0000 









21 

COOL 

0 

561 .2 

17.816 

652.516' 

760.445 

0.0000 


22 DELP 

23 HX H 

24 DELP 

25 N022 

26 TH18 

27 EX1 9 


561.2 

561.2 

562.2 
562.2 
510.6 
510.6 


17.816 

17.765 

17.765 

17.765 

12.692 

12.692 


652.516 

654.380 

654.931 

654.931 

873.636 

873.636 


760.445 

760.445 

760.445 

760.445 

760.445 

760.445 


0.99 71 
1.0000 
1.0000 
1.3997 
1.3997 
1 . 0000 


KCAS 

252.7 

EFF 

0.8832 
0 . 0000 
0.8572 
0.0000 
0 . 0000 
0.0000 
0 .0000 
0 . 9990 
0.0000 
0.8988 
0 . 0000 
0.0000 
0 . 0000 
0.9278 
0 . 0000 
0 .0000 
0 . 0000 
0 .0000 
0.0000 
0 .0000 

0 . 0000 
0 . 0000 
0.0185 
0 . 0000 
0 . 0000 
0 . 0000 
0 . 0000 


XM 

0.410 


RPR 

1.117 


DEFF ERAM PI T1R 
0.9950 0.9950 14.178 521.39 


DEFTIP ERAMTP 

0.0000 0.0000 


FAR 

0 .00000 
0.00000 
0 . 00000 
0.00000 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
0.02527 
0.02374 
0.02374 
0.02282 
0.02157 
0.02157 
0.02157 
0.02142 
0.02142 
0.02122 
0.02122 
0.02122 

0.00000 
0 . 00000 
0.00000 
0.00000 
0.00000 
0 . 00000 
0 .00000 


AREA 

0.0 
384.3 
0 . 0 
0.0 

23.7 

20.6 

26.7 
26.5 

0.0 
0.0 
0.0 
0.0 
196.0 
0.0 
0.0 
406.6 
0 . 0 
1 . 0 
294.2 
294.2 


(MN 

PS 

THETA 

DELTA 

H 

000 

0.000 

1.005 

0.965 

124 

205 

17.300 

1.082 

1.212 

134 

000 

0.000 

1.082 

1 .204 

134 

000 

0.000 

2.685 

23 . 092 

340 

257 

324.544 

2.685 

23.092 

340 

300 

319.478 

2 . 685 

23.092 

340 

.206 

322.044 

2.685 

22.551 

340 

.206 

322.032 

2.655 

22.551 

i 5 6 

.000 

0.000 

5.584 

22.117 

78 7 

.000 

0 . 000 

5.247 

22.117 

761 

.000 

0.000 

3.941 

4.579 

531 

.000 

0.000 

3.914 

4.579 

527 

.200 

65.547 

3.830 

4.579 

513 

.000 

0.000 

3.730 

4.565 

513 

.000 

0.000 

2 . 784 

1.106 

362 

.358 

14.929 

2.784 

1 .106 

361 

.000 

0.000 

2.784 

1.100 

361 

. 000 

0.000 

2.773 

1 . 100 

360 

.610 

12.697 

2.606 

0.864 

337 

.610 

12.692 

2.606 

0.864 

337 


0.0 

0.000 

0.000 

1.082 

1 .212 

3500.0 

0.336 

16.475 

1 .082 

1.212 

3500.0 

0.337 

16.420 

1.082 

1 .209 

3500 . 0 

0.3 38 

16.417 

1 . 084 

1 .209 

1 . 0 

0.000 

0.000 

1.084 

1 .209 

2184 . 7 

0.710 

12.692 

0.984 

0.864 

2184.7 

0.710 

12.692 

0.984 

0.864 


134.16 

134.16 

134.17 
134.39 
134.39 
122.02 
122.02 


PTIP TTIPR 

0.000 0.0 


SF-N, 1 

1.0191 
0.2349 
1.024 1 
0 .0000 
0 . 0000 
0.4000 
0.0000 
0.6799 
0.0000 
1 .0046 
0.0007 
0.0000 
0.1163 
1 . 0003 
0.0000 
0.0609 
0 . 0000 
0.0000 
1.0000 
0 .0000 

0 .0000 
0.0378 
0.0000 
0.0000 
0 .0000 
1 .0000 
0 . 0000 


(N) 

1 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 


S 1= RC-OA 


Y 3 = 

Y 4 = 

Y 5 = 

Y 6 = 

Y 7 = 

Y 8 = 

Y 9 = 
Y 1 0 = 
Y 1 1 = 
Y 1 2 = 
Y 1 5 = 


0.8869 
0.9030 
2355.2412 
229.4111 
43.7198 
151 .6860 
40.6612 
2.4954 
3901 .3977 
1.9314 
7535.3359 
10.0253 
0 .0000 

375 .0002 
2184 .6985 


23.9357 : S 2=EMAP(7 ) = -15.3261 : S 3= EFF (23 ) = 

COMP POLY EFF AT STATION 1 : 

COMP POLY EFF AT STATION 3 


T( 10 ) 

HC 10 ) 
YCOMPD 4 
HC 14 ) 
YCOMPD 6 
RN1 C 14 ) 
XNMAP 1 4 
THETA 14 
YCOMPD 9 
FAR ( 9 ) - 

0.000000 - 

X= YCOMPD1 5 Z = 

X = XM Z=XNMAP 


459.669922 

H ( 1 1 ) 

THETA 10 
H( 15) 

THETA 14 

0.379900 
42.203995 
0.500000 


YCOMPD1 0 


0.000000 

0.000000 


0 .0000 
0 .0000 
0 . 0000 
0 . 0000 
0.0000 
0.0000 
0 . 0000 
0.0000 
0 .0000 
10.0000 
0 .0000 


0.0185 

Y16=99999 
Y 1 7 = 5 

Y18= 149 

Y 1 9 = 8657 
Y2 0 = 0 

Y2 1 = 

Y22 = 

Y2 3 = 

Y3 9 = 

Y4 0 = 

Y4 1 = 

Y42 = 


1 

1310 
0 
0 
55 
0 

: Y43= 10433 


. 0000 = 
.0729= 
. 3463 = 
. 1602 = 
.4524= 
.8340= 
.6105 = 
.2874= 
. 7299 = 
. 9950 = 
.2916= 
. 9443 = 
.5156 = 


ID=03/11/91 E=2 
I D = BYP AREA E=1 


T 3= 0.3295 

T 4= 0 .9950 


0.000000 - 

P ( 25 ) - PSC26) 

YCOMPD1 7 * 2 

FN - S'COMPD 18 

WFE / YCOMPD 1 9 

TCI) ** 

YC0MPD2 1 / PCI) 
YCOMPD22 * WD Cl) 

V- 1 9 / V- 9 

0.000000 - 
HP (14) * 

TC24) - T ( 23 ) 

XN(l) * 

X = RMAP C 1 4 ) Z = XNMAP 14 W = 

X= YCOMPD23 Z= XM W= 


0.500000 ♦ 


000000 

005000 


4.490000 ♦ 


99999.0000 
0 .0000 
0 .0000 
0 . 0000 
0.0000 
0.0000 
0.0000 
. 0 . 0000 
0 . 0000 
0 . 9950 
0.0000 
0 .0000 
0 . 0000 


I D=LPT X MN E= 1 
I D= I NLETREC E=1 


P 1 =YCOMPD4 1 — > HPXC1) 
-VARY- 


P 4=YTABLE 4 — > DEFF 


2817.00 


• — LO (♦) 

2183.00 1.00 


OBJECT = TARGET (♦) LIM 
AREA (26) YT ABLE 2 0.00 L= 1 


Cl 9= AREA (2 6 ) 

MODE=YCOMPD 3 PLA= 2355.000 ADDPLA= 0.000 PLA LIMIT* PLA 
I DES=0 NVAR = 1 0 MAX ERR# 6 = 10.HP+10*WD = 0.00027 HATRa* 0 LOOP= 
I OMT LOOPS= 1 MAX ERROR = 0. 


BLEEDS 


AND 


= 0.00000 
LEAKAGES 


FR - TO *HCFR) S.WC1) W T-R P 

B 3= 3-12 0.0520 0.0034 2.764 1151.2 179.652 

B 5= 3-17 0.0090 0.0006 0.478 775.5 49.675 

STA 3 TOTL 0.0931 0.0061 4.948 

FR - TO SiWCFR ) 5.WC 1 ) 

B 1= 6 - 9 0.0577 0.0034 2 

B 2= 6-11 0.0385 0.0023 1 

B 4= 6-15 0.0070 0.0004 0 

STA 6 TOTL 0.1070 0.0063 5 

FR - TO >;WCFR) SW(l) W T-R P 

E 1 0 = 22 - OB 0.0000 0.0000 0.000 5 b 1 . 2 17.765 

STA 22 TOTL 0.0000 0.0000 0.000 


W T-R P 

.781 1392.4 331 .410 
.856 1392.4 331.410 
.337 1392.4 337.377 
. 157 


H DH/DHT : 
278.90 0.7000 : 
185.86 0.2500 : 


H DH/DHT 
340.93 1.0000 
409.02 1.0000 
340.93 0.2500 


H DH/DHT 
134.17 1.0000 




FR - TO ?;W(FR ) 

XW C 1 ) 

W 

B 

7 = 

3 - OE 0.0000 

0 .0000 

0.000 

B 

9 = 

3 - CB 0.0321 

0.0021 

1.706 



FR - TO XWCFR) 

5;W C 1 ) 

w 

B 

6 = 

6-21 0.0000 

0.0000 

0.000 

B 

8 = 

6 - OB 0.0058 

0.0002 

0.183 


P 

140.760 

108.064 


258.23 

237.55 


DH/DHT 
0 . 6000 
0.5000 


340. 93 1 . 0000 
340.93 1.0000 


COMPONENT 


PERFORMANCE 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


BETA XN 

0.9018 2323.723 

1.0297 11324.316 
0.0000 11334.216 
0.0000 2323.723 


XN-MAP 

85.016 

95.851 

102.765 

92.441 


HP 

11004.06 

14951.07 
15047.03 
11058.32 


HPX/PHP 
55.29 
100.20 
178.76 
0 . 00 


$F (N r 2 ) 
0.0000 
0.0000 
0 . 0000 
0 .0000 


RNISFC1 ,14), (2,14), (3» 14)» (4»i4 ) = 


NOZZLE 


PERFORMANCE 


NOZZLE 
PRI C 8 - 9 ) 


CN) 
18 

SEC (18-19) 25 


TYP 

1 

1 


FG 

1741 .78 
18481.20 


FN 

995.99 

7810.52 


1 .2738 
1.3997 


CFG 

0 .9930 
0.9936 


CD 

0.9379 

0.9493 


W-MAP 
792.184 
74.456 
0.999 
0 . 999 
1 .00250 


AREA ( TH ) 
294.19 
2184.72 


EFF-MAP 
0.8666 
0.8371 
0.8947 
0.9212 
1 .00685 


V-EXIT 

1078.2 

786.9 


R-MAP 
1.3494 
17.5271 
4 .0683 
4.1289 
1.00000 


SF ( TH 7 2 ) 
0 .396 
2.973 


SKRELL 
23.265 
23.826 
6.282 
6.329 
1 . 00000 


FLOW ID 
OUIETENG 
0 . 0 . 
JAN. 2690 
ANALYTIC 


EFF ID 
OUIETENG 
0 . 0 . 
JAN. 2 6 90 
ANALYTIC 


MAP TYP 
1 
1 
1 
1 


SFCEX-2) CFGT ID CDT ID MAPTYP 
0.000 CFG MDXX CD MDXX 1 

0.000 CFG MDXX CD MDXX 1 



F I 

N A L 

ENG 

I N E 

PER 

FORMA 

U 1 1 
0 1 
2 



BPRC1 ) 
14.3081 

RMIXCl ) 
1 .0988 

GAINMXC1) ANGM1XC 1 ) 
0.0000 0.0000 

BPRC2) RMIXC2) GAINMXC2) 
0.0000 0.0000 0.0000 

ANGMIXC 

0.0000 

2 ) 

FG 

20223.0 

FRAM 

11416.5 

WFE 

3916.2 

FARST 

.06775 

EPR 
1 . 140 

WAENG 

813.593 

WACOR 

845.521 

RCOA 

23.94 

FNR 1 
9128. 

FNGF 

1.0000 

FN 

8806.5 

SFC 

0.4447 

WFT 

3916.2 

FHV 

18550. 

NODISS 

0 

EFFTH 

0.3622 

FN/WA 

10.8242 

EFFOA 

0.8488 

WFTR1 
4049 . 

WFTGF 

1.0000 


WARNING: TABLECS) EXTRAPOLATED. 

NPTOT =48 NP1 = 16 NP2 = 16 

FMT1 , 

C/.2F10.C ~ 

IPUNCH = 


412 
1178 
797 
CASE 
T-AMBCR ) 
PCI) 


1 

734 
1 148 
ALT 

HPXC3) 
TCI ) 


1385 

122 


450 

123 


XM 

BLDC9) 


DTAMB 
BLDC 10) 


1251 

530 


V-KTAS 

ERAM 


4000 . 
0.032 


0.41 

0.000 


0.0 

0.9950 


267.5 

813.6 


FMT2 
CF10 .2 ? 4F1 
IPUNCH = 


14.31 

1.40 


O.ltFlO. 
314 
901 
1313 
BPRC 1 ) 
RC-OA 
WDC27) 


2,F10.4,F10.2,/,8F10.2,) 
651 
895 
1306 
FG 

R C 25 ) 

WD C 20 ) 


665 

888 


F-RAM 
R C 18 ) 


1557 

1174 


YCOMPD1 9 
T (27 ) 


1323 

1167 


WFT 

TC20) 


114 

51 


16.5 

0.62 


8657.2 

1351.91 


3916.2 

2184.72 


FMT3 

(2F10.1 ,F10.2,4F10.4»F10. 1 /FI 0_.3,F10.1 ? 6F1 0 . 0 t 
IPUNCH : 


1459 
698 
1554 
XNC 14 ) 
HP ( 1 ) 


1157 

274 


1448 
1578 
1554 

XNC 3) TC10) 
YCOMPD 4 0 BLDPC9) 


413 

1554 


) 

416 

1554 


YCOMPD 1 6 YCOMPD 16 


3.7 11334.3 

995 108.1 


2814.91 
90999 # 


0.9493 

99909 , 


0.9936 
99999 . 


■ 10 . 1 , 


2F1 0 . 

1553 

827 


1287 

1257 


YCOMPD15 

PAME 


WDCl ) 

WCORC 1 ) 


0.00 

12.69 

504. <■ 

845.5 

14.18 

521 

1556 

1558 


30 

23 


YCOMPD18 

YCOMPD20 


AREA C27 ) 

AREA ( 20 ) 


149.35 

0.4524 

23.' 

294 . 19 

760.44 

52 .: 

415 

418 


1554 

1554 


CD-8 

CFG- 9 


i YCOMPD16 

YCOMPD 16 


0.9379 

0 . 9930 

11004 

09999 _ 

99999 . 

99 99 
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TERMAP TVER 12) T I TLE = NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
(CMS 04- 0 6—92) ST I TLE= 7000 FT, 0.43 MN, MAX CLIMB, RIT=2355 F 


7000. 11.340 34.04 493.71 


TAMEF TAMER DTAMB DTAMTP PRELHM KTAS 


1 FAN 

2 DELP 

3 HPC 

4 COOL 

5 DELP 

6 DELP 

7 HX C 

8 BURN 

9 COOL 

10 HPT 

11 PWRK 

12 COOL 

13 DELP 

14 LPT 

15 COOL 

16 DELP 

17 COOL 

18 NOZZ 

19 TH3 

20 EX9 

21 COOL 

22 DELP 

23 HX H 

24 DELP 

25 NOZZ 

26 TH 18 

27 EX1 9 


12.812 
16.279 
16.163 
319.875 
319.875 
319.875 
312.420 
312.420 
306.444 
306.444 
63.408 
63.408 
63.408 
63.216 
14.859 
14.859 
14.781 
14.781 
11.340 
1 1.340 


868.332 
46.693 
47.038 
3.411 
3.411 
3.411 
3.119 
3.101 
4.716 
5 . 08 6 
20.353 
21.083 
22.035 
22.607 
79 .898 
80.413 
80.837 
81.421 
102.590 
102.590 


761 . 943 
50.099 
50.110 
45.445 
45.445 
45.445 
40.582 
40.582 
41.613 
44.236 
44.236 
45.986 

48.591 

48.592 
48.592 
48.910 
48.910 
49.361 
49.361 
49.361 


1 .2706 
0.9929 
19.7903 
0 . 0000 
1 . 0000 
0.9767 
1.0000 
0.9809 
0 .0000 
4.8329 
0.0000 
0.0000 
0.9970 
4.2545 
0.0000 
0.9947 
0.0000 
1 .3034 
1.3034 
1.0000 


1.130 0.9950 0.9950 12.812 512.00 


DEFTIP ERAMTP 

0.0000 0.0000 


0.00000 
0 .00000 
0.00000 
0.00000 
0.00000 
0.00000 
0 . 00000 
0 . 00000 
0.02540 
0.02386 
0.02386 
0 . 02293 
0.02167 
0.02167 
0.02167 
0.02153 
0.02153 
0.02133 
0.02133 
0.02133 


16.279 663.440 711.843 0.0000 0.0000 0.00000 


16.231 665.978 711.843 1.0000 0.0000 0.00000 

16.231 665.978 711.843 1.4313 0.0000 0.00000 


AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N. 1 

0.0 

0.000 

0.000 

0.987 

0.872 

122.35 

1.0191 

384.3 

0.210 

15.785 

1.066 

1.108 

132.15 

0.2349 

0.0 

0.000 

0.000 

1.066 

1.100 

132.15 

1.0241 

0.0 

0 .000 

0.000 

2.669 

21.766 

338.80 

0.0000 

23.7 

0.257 

305.984 

2 .669 

21 .766 

338.80 

0.0000 

20 . 6 

0.299 

301.237 

2.669 

21.766 

338.80 

0.4000 

26 . 7 

0.205 

303.641 

2.669 

21 .259 

538.80 

0.0000 

26.5 

0.205 

303.631 

2.639 

21.259 

334 .81 

0.6799 

0.0 

0.000 

0.000 

5.584 

20.852 

787.82 

0.0000 

0.0 

0.000 

0.000 

5.246 

20.852 

761.20 

1 .0046 

0.0 

0.000 

0.000 

3.94 1 

4.315 

531 .80 

0.0007 

0.0 

0 . 000 

0.000 

3.913 

4.315 

527.03 

0.0000 

196.0 

0.200 

61.763 

00 

r.> 

00 

4.315 

513.61 

0.1163 

0.0 

0 . 000 

0.000 

3.729 

4.302 

513.62 

1.0003 

0.0 

0.000 

0.000 

2.764 

1.011 

359.29 

0.0000 

406.6 

0.369 

13.577 

2.763 

1.011 

359.15 

0.0609 

0.0 

0.000 

0.000 

2.763 

1.006 

359.15 

0.0000 

1.0 

0 . 000 

0.000 

2.752 

1.006 

357.55 

0.0000 

294.2 

0.639 

11.337 

2.572 

0.772 

332.40 

1.0000 

294.2 

0.639 

11.340 

2.572 

0.772 

332.40 

0.0000 

0.0 

0.000 

0.000 

1.066 

1.108 

132.15 

0.0000 

3500.0 

0.343 

15.009 

1.066 

1.108 

132.15 

0.0378 

3500.0 

0.344 

14.956 

1.066 

1 . 104 

132.15 

0.0000 

3500.0 

0.344 

14.954 

1.068 

1.104 

132.38 

0.0000 

1 . 0 

0.000 

0.000 

1.068 

1.104 

132.38 

0.0000 

2185.2 

0.735 

11.338 

0.964 

0.772 

119.43 

1.0000 

2185.2 

0.735 

11.340 

0.964 

0.772 

119.43 

0.0000 


0.8928 
0.9039 
2354 .8396 
229.4006 
43.7254 
154.3306 
41.3887 
2.3525 
3932.3457 
1.9310 
7593.4062 
10.0254 
0.0000 

375.0002 

2184.6997 


24.9662 : S 2=EMAP(7) = -15.3368 : S 3= EFF(23 )= 

COMP POLY EFF AT STATION 1 : 

COMP POLY EFF AT STATION 3 : 


YCOMPD 4 / THETA 10 
H ( 1 4 ) - H ( 1 5 ) 

YCOMPD 6 / THETA 14 
RNI(14) / 

XNMAP 14 * 4 

THETA 14 »* 

YCOMPD 9 * YCOMPD 10 
FAR ( 9 ) - 

0.000000 - 


0.379900 

42.203995 

0.500000 

0 .000000 
0 .000000 


0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
10 . 0000 
0 . 0000 


X=YC0MPD1 5 Z= W= 

X= XM Z= XNMAP 1 


I D= 03/11/91 E=2 
I D=BYP AREA E = 3 


P 1 = YCOMPD4 1 — > HPX(l) 


P 4 =YTABLE 4 — > DEFF 


— VARY HI LO CO OBJECT = TARGET (O LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREA (26) YT ABLE 2 0.00 L=1 


MODE=YCOMPD 3 PLA= 2355.000 ADDPLA= 

I DES= 0 NVAR =10 MAX ERR* 1= 1 9 . CONSTR . 
IOMT LOOPS= 1 MAX ERROR = 0. 


Y1 6 = 99999. 0000 = 
Y 1 7= 4.8929 = 

Y18= 144.0463= 

Y1 9= 8178.6602 = 
Y2 0= 0.4537 = 

Y2 1 = 22.6274 = 

Y22= 1.7661= 

Y2 3= 1345.6384 = 
Y5 9= 0.7176 = 

Y4 0 = 0.9950 = 

Y41= 53.0513= 

Y42 = 0.9512 = 

Y43=10515. 9141= 

T 3= 0.3403 

T 4= 0.9950 


0.000 PLA L I M I T = PLA 
= 0.00023 MATRX= 0 LOOP= 14 
= 0.00000 

LEAKAGES 


- YC0MPD18 
/ YCOMPD 19 


0.000000 - 
P ( 25 ) - 

YCOMPD1 7 * 
FN 

WFE / 

T ( 1 ) * 

YC0MPD2 1 / 
YC0MPD22 * 
V- 1 9 / 

0.000000 - 
HP (14) * 

T ( 24 ) - 

XN ( 1 ) * 


X=RMAP(14) Z=XNMAP 14 W= 
X= YCOMPD23 Z= XM W= 


T-R P H DH/DHT 

1142.9 168.533 276.80 0.7000 

767.0 46.018 183.81 0.2500 


FR 

B 7= 3 

B 9= 3 


TO *W(FR ) %W( 1 ) 
OB 0.0000 0.0000 
OB 0.0321 0.0021 


T-R P H DH/DHT 
1384.2 312.420 338.80 1.0000 
1384.2 312.420 406.44 1.0000 
1384.2 518.011 338.80 0.2500 


FR - TO ?;W(FR ) ?iW( 1 ) 
B 6 = 6-21 0.0000 0.0000 

B 8= 6 - OB 0.0038 0.0002 


FR - TO ?«W ( FR ) SM(l) 
B 1 0 = 22 - OB 0.0000 0.0000 
STA 22 TOTL 0.0000 0.0000 


W T-R P H DH/DHT 
0.000 552.8 16.231 132.15 1.0000 
0.000 


COMPONENT 


PERFORMANCE 


EETA XN 

0.9082 2341.630 

1.0278 11297.059 
0.0000 11297.039 


XN-MAP 
86.453 
96.259 
102.436 
93. 175 


10558.21 
14088 . 69 
14190. 13 
10610.25 


HPX/PHP 
53.05 
100.20 
167.44 
0 . 00 


SF ( N , 2 ) 
0.0000 
0 . 0000 
0.0000 
0 . 0000 


RN I SF (1,14), (2, 14), (3, 14), (4, 14) = 
PERFORMANCE 


NOZZLE 
PRI (8-9) 
SEC (18-1 


(N) TYP FG FN RJ CFG CD 

18 1 1709.83 980.40 1.3054 0.9932 0.93 

25 1 17706.57 7342.31 1.4313 0.9938 0.95 

FINAL ENGINE PERFORMANCE 


W-MAP 
813.557 
76.275 
0.999 
1 . 000 
1.00250 


EFF-MAP 

0.8724 

0.8379 

0.8945 

0.9216 

1.00679 


BPR ( 1 ) 
14.2086 


FG 

19416.4 


RMIX(l) GAINMX(l) ANGM I X ( 1 ) 
1.0982 0.0000 0.0000 


FRAM WFE FARST 
11093.7 3710.8 .06775 


SFC WFT FHV 

0.4459 3710.8 18550. 


TABLE (S) EXTRAPOLATED. 


BPR (2) R M I X ( 2 ) GA 1 NMX ( 2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


R-MAP 
1 .3685 
18.0831 
4 .0704 
4.2545 
1 .00000 


SMRELL 
25.114 
23.500 
6.273 
6.351 
1 . 00000 


FLOW ID EFF ID MAPTYP 
QUIETENG OUIETENG 1 


JAN. 2690 JAN. 2690 
ANALYTIC ANALYTIC 


AREA ( TH ) 
294 .19 
2185.20 


SF ( TH , 2 ) SF ( EX * 2 ) 
0.375 0.000 

2.817 0.000 


CFGT ID 
CFG MDXX 
CFG MDXX 


CDT ID 
CD MDXX 
CD MDXX 


WACOR 

868.532 


FN/WA EFFOA 
10.9230 0.8505 


FNR 1 FNGF 

9546. 1.0000 


4284. 1.0000 


FMT1 

(/,2F10.0,F10.2,2F10.1,3F10.2,/,F10.1,2F!0.3,F10.4,2F10.1, 


IPUNCH = 412 

1178 
797 

NAMES = CASE 


412 1 1385 

1178 734 122 

797 1148 

CASE ALT XM 

T-AMB(R) HPX ( 3 ) BLD l 9 ) 
P(1 ) TCI) 


DTAMB 
BLD (10) 


V-KTAS YCOMPD15 PAMB 
ERAM WD ( 1 ) WCOR(l) 


(F10.2*4F10.1 ,F10.2?F10.4,F10.2-/,8F10.2? ) 


YCOMPD 1 9 
T ( 2 7 ) 


YC0MPD18 YCOMPD2 0 
AREA ( 27 ) AREA (20) 


FMT3 
( 2F 1 0.1 , 
IPUNCH : 


19416.4 

1.30 


11093.7 

499.78 


8178.7 

1333.99 


F10.2,4F10.4,F10. 1 /F 1 0 . 3 , FI 0 . 1 , 6F10.0, ) 
1459 1448 1157 413 4 

698 1578 274 1554 15 

1554 1554 

XN (14) XN ( 3 ) T ( 1 0 ) CD- 18 CF 

HP ( 1 ) YC0MPD4 0 BLDP ( 9 ) YCOMPD 16 YCO 
YCOMPD1 6 YCOMPD1 6 


CD-18 CFG- 19 CD-8 CFG-9 

YCOMPD 1 6 YCOMPD 1 6 YCOMPD1 6 YCOMPD1 6 


11297.0 

100.9 


2814.51 
99999 . 
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TERMAP 

(VER 12 

) TITLE= NASA 

LOW NOISE 

MODEL (FLOW SCALE 

: DOWN OF 

MDXX BPR= 1 4 SHORT BYP 

DUCT MODEL) 

DATE = 

05-26-92 

CASE = 

6.0 

(CMS 04-06-92 

) STITLE= 10000 

FT, 0.45 MN, MAX CLIMB, RIT 

=2355 F 






T IME = 

16:15:20 

PAGE = 

12 


ALT 

PAMB 

TAMEF 

TAKBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM RPR DEFF ERAM PI 

T1R 

DEFT IP 

ERAMTP 

PTIP TTIPR 

10000. 

10.107 

22.34 

483 .01 

0.0 0 

.0 0.0 

287.3 

248.8 0 

.450 1 

.143 0.9950 0.9950 11.555 

502.61 

0.0000 

0.0000 

0.000 

0.0 

CN) ID 

NS I 

T-R 

P 

W-COR 

H 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

(N) 

1 

FAN 

0 

502.6 

11.555 

890.380 

711.185 

1 .2849 

0.8931 

0 .00000 

0 . 0 

0.000 

0.000 

0 . 969 

0.786 

120.10 

1.0191 

1 

2 

DELP 

0 

544.5 

14.848 

47.784 - 

47.120 

0.9925 

0 .0000 

0.00000 

384 . 3 

0.216 

14.375 

1 .050 

1.010 

130.14 

0.2349 

2 

2 

HPC 

0 

544.5 

14.737 

48.148 

47.123 

20.4054 

0.8587 

0.00000 

0 . 0 

0.000 

0.000 

1.050 

1 .003 

130.14 

1 .0241 

3 

4 

COOL 

0 

1376.5 

300.708 

3.402 

42.736 

0 .0000 

0 .0000 

0 .00000 

0.0 

0.000 

0.000 

2.654 

20.462 

336.78 

0. 0000 

4 

5 

DELP 

0 

1376.5 

300.708 

3.402 

42.736 

1 . 0000 

0 . 0000 

0 .00000 

23.7 

0.256 

287.717 

2.654 

20.462 

336.78 

0 . 0000 

5 

6 

DELP 

0 

1376.5 

300.708 

3.402 

42.736 

0.9768 

0 .0000 

0.00000 

20.6 

0.298 

283.280 

2.654 

20.462 

336.78 

0.4000 

6 

7 

HX C 

0 

1376.5 

295.727 

3.110 

38.163 

1 .0000 

0 . 0000 

0.00000 

26.7 

0.205 

285.527 

2.654 

19.987 

336.78 

0 . 0000 

7 

8 

BURN 

0 

1361.1 

293.737 

3.093 

28.163 

0.9810 

0 . 9990 

0.00000 

26.5 

0.205 

285.518 

2.624 

19.987 

332.79 

0.6799 

8 

9 

COOL 

0 

2896 . 9 

288 .149 

4.717 

29.138 

0 . 0000 

0 .0000 

0.02553 

0 . 0 

0 . 000 

0.000 

5.585 

19.607 

788.09 

0.0000 

Q 

10 

HPT 

0 

2814.6 

288 . 149 

5.087 

41.601 

4.8348 

0 .8984 

0.02398 

0.0 

0.000 

0.000 

5.246 

19.607 

761 .34 

1 . 0046 

10 

1 1 

PWRK 

0 

2044.2 

59.599 

20.365 

41.601 

0 .0000 

0 .0000 

0.02398 

0.0 

0.000 

0.000 

3.941 

4 . 055 

531.93 

0.0007 

11 

12 

COOL 

0 

2029.4 

59.599 

21 . 094 

43.247 

0.0000 

0 . 0000 

0.02305 

0.0 

0 .000 

0.000 

3.913 

4.055 

527.07 

0.0000 

12 

IS 

DELP 

0 

1 985 . 0 

59.599 

22 . 044 

45.697 

0.9970 

0 . 0000 

0.02178 

196.0 

0.200 

58.051 

3.827 

4 . 055 

513.54 

0.1163 

13 

14 

LPT 

0 

1985.0 

59.419 

22.617 

45.697 

4.3788 

0 . 9285 

0.02178 

0 . 0 

0.000 

0 . 000 

3.728 

4.04 3 

513.54 

1.0003 

14 

15 

COOL 

0 

1423.6 

13.570 

81.991 

45.697 

0.0000 

0 . 0000 

0.02178 

0 . 0 

0.000 

0 . 000 

2.745 

0.923 

556.64 

0.0000 

15 

16 

DELP 

0 

1423.3 

13.570 

82.519 

45.996 

0 .9944 

0 . 0000 

0.02164 

406 . 6 

0.381 

12.329 

2.744 

0.923 

356.51 

0.0609 

16 

1 7 

COOL 

0 

1423.3 

13.494 

82.981 

45.996 

0.0000 

0 . 0000 

0.02164 

0.0 

0.000 

0.000 

2.744 

0.918 

356.51 

0.0000 

1 7 

18 

NOZZ 

0 

1417.6 

13.494 

82.579 

46.420 

1 . 3352 

0 .0000 

0.02144 

1 . 0 

0.000 

0 . 000 

2.733 

0.918 

354.91 

0 . 00G0 

18 

19 

TH8 

0 

1316.5 

10.107 

107.541 

46.420 

1.3352 

0 .0000 

0.02144 

294.2 

0.668 

10.114 

2.538 

0.688 

327.77 

1 . 0000 

1 9 

20 

EX9 

0 

1316.5 

10.107 

107.541 

46.420 

1 . 0000 

0 . 0000 

0.02144 

294.2 

0.668 

10.107 

2.538 

0.688 

327.77 

0.0000 

20 

n 

COOL 

0 

544.5 

14.848 

673.425 

664 . 065 

0.0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

1.050 

1.010 

130.14 

0.0000 

21 

2 2 

DELP 

0 

544.5 

14.848 

673.424 

664.065 

0.9969 

0.0000 

0 . 00000 

2SOO.O 

0.349 

13.650 

1.050 

1.010 

130.14 

0.0278 

22 

23 

HX H 

0 

544.5 

14.803 

675.487 

664.065 

1 . 0000 

0.0185 

0.00000 

3500.0 

0.350 

13.600 

1.050 

1 . 007 

130.14 

0.0000 

23 

24 

DELP 

0 

545.4 

14.803 

676.081 

664.065 

1 . 0000 

0 .0000 

0.00000 

3500.0 

0.350 

13.598 

1.052 

1.007 

130.37 

0.0000 

24 

25 

NOZZ 

0 

545.4 

14.803 

676.081 

664.065 

1.4647 

0 . 0000 

0.00000 

1 . 0 

0.000 

0.000 

1.052 

1 . 007 

130.37 

0.0000 

25 

26 

TH18 

0 

489.0 

10.107 

937.597 

664.065 

1.4647 

0 . 0000 

0.00000 

2185.2 

0.759 

10.105 

0.943 

0.688 

116.84 

1 . 0000 

26 

27 

EX1 9 

0 

489.0 

10.107 

937.597 

664.065 

1 . 0000 

0 . 0000 

0. 00000 

2185.2 

0.759 

10.107 

0.943 

0.688 

116.84 

0.0000 

27 

S 

1= RC 

-OA = 

26.02 

35 : S 2 

=EMAP ( 7 ) = 

-15.350 

2 : S 3 = 

EFF (23 ) = 

0.0185 








Y 

1 = 

0.8968 

= COMP 

POLY EFF 

AT STATION 

1 



: Y16=99999.0000 

= 

0.000000 - 


0.000000 

♦99999 

. 0000 

Y 

2 = 

0.9047 

= COMP 

POLY EFF 

AT STATION 

3 



: Y 1 7 = 

4 . 6973 

= 

P ( 25 ) - PS ( 2 6 ) 


♦ 0 

. 0000 

Y 

3= 2354.9009 

= 

T ( 1 0 ) - 

459.669922 ♦ 

0.0000 

: Y18 = 

128.2893 

= 

YCOMPD 17 * 

2 

9.440002 

♦ 0 

. 0000 

Y 

4= 2 

29.4087 

= 

H(10) - H ( 1 1 ) 

♦ 

0 . 0000 

: Y 1 9 = 

7699.0781 

= 

FN 

- YC0MPD18 


♦ 0 

. 0000 

Y 

5 = 

43.7272 

= 

YCOMPD 4 / THETA 

10 

♦ 

0 . 0000 

: Y20 = 

0.4555 

= 

WFE 

/ YCOMPD 1 9 


♦ 0 

. 0000 

Y 

6= 156.901 1 

= 

H( 14 ) - H( 15) 

♦ 

0 . 0000 

: Y21 = 

22.4190 

= 

T ( 1 ) 

* * 


0.500000 

♦ 0 

. 0000 

Y 

7 = 

42.0890 

= 

YCOMPD 6 / THETA 

, 14 

♦ 

0.0000 

: Y22 = 

1 . 9401 

= 

YCOMPD 

21 / 

PCI) 


♦ c 

. 0000 


Y 8= 2.2118= PNI(14) / 0.379900 ♦ 0.0000 : Y23= 1379.8057= YCOMPD22 * WD(1) ♦ .0.0000 

Y 9= 3965.2583= XNMAP 14 * <42.203995 ♦ 0.0000 : Y39= 0.7059= V- 1 9 / V-9 ♦ 0.0000 

Y 1 0 = 1.9308= THETA 14 if* 0.500000 ♦ 0.0000 : Y40= 0.9950= 0.000000 - 0.000000 ♦ 0.9950 

Y 1 1 = 7655.9687= YCOMPD 9 * YCOMPDIO ♦ 0.0000 : Y41= 50.7217= HP( 14 ) * 0.005000 ♦ 0.0000 

Y12= 10.0255= FAR ( 9 1 - 0.000000 ♦ 10.0000 : Y42= 0.9590= TC24) - T(23) ♦ 0.0000 

Y 1 5= 0.0000= 0.000000 - 0.000000 + 0.0000 : Y43 = l 0600 .5430= XN(1) * 4.490000 ♦ 0.0000 

T 1= 375.0002 X= YCOMPD 1 5 2= W = 1D=03/11/91 E=2 : T 3= 0.3508 X=RMAP(14) Z=XNMAP 14 W= 1D=LPT X MM E=1 

T 2= 2184.6992 X= XM 2=XNMAP 1 W= 1D=EYP AREA E=3 : T 4= 0.9950 X=YCOMPD23 Z= XM W= I D= 1 NLETREC E=1 

P 1 =YCOMPD4 1 — > HPX(l) : P 4 = YTABL£ 4 — > DEFF 

— VARY — HI LO (♦) OBJECT = TARGET (♦) LIM 

C 1 9 = AREA t 2 6 ) 2817.00 2183.00 1.00 AREA ( 26 ) YTABLE 2 0.00 L=1 

MODE= YCOMPD 3 PLA= 2355.000 ADDPL A= 0.000 PLA LIMIT= PLA 
I DES = 0 NVAR = 10 MAX ERRa 9= 19.PS*A/P*A = 0.00035 MATRX= 0 LOOP= 14 

IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 

BLEEDS AND LEAKAGES 


FR - TO HW(FR) ?;W(1) W T-R P H DH/DHT : FR - TO ?;W(FR) £W(1) W T-R P H DH/DHT 

B 3= 3-12 0.0520 0.0034 2.450 1134.9 157.733 274.79 0.7000 : B 7= 3 - OB 0.0000 0.0000 0.000 1052.7 123.093 254.12 0.6000 

E 5= 3-17 0.0090 0.0006 0.424 758.8 42.549 181.80 0.2500 : B 9= 3 - OB 0.0321 0.0021 1.513 969.7 94.C6C 233.46 0.5000 

STA 3 TOTL 0.0931 0.0062 4.387 

FR - TO ‘*W(FP) 5;W(1) W T-R P H DH/DHT : FR - TO 5;W(FR) ?;W(1) W T-R P H DH/DHT 

B 1= 6 - 9 0.0577 0.0035 2.466 1376.5 293.737 336.78 1.0000 : B 6= 6-21 0.0000 0.0000 0.000 1376.5 293.737 336.78 1.0000 

B 2= 6-11 0.0585 0.0023 1.645 1376.5 293.737 403.97 1.0000 : B 8= 6 - OB 0.0038 0.0002 0.162 1376.5 293.757 336.78 1.0000 

B 4= 6-15 0.0070 0.0004 0.299 1376.5 298.965 336.78 0.2500 

STA 6 TOTL 0.1070 0.0064 4.573 

FR - TO ?;W(FR) % W ( 1 ) W T-R P H DH/DHT 

B1 0= 22 - OB 0.0000 0.0000 0.000 544.5 14.803 130.14 1.0000 

STA 22 TOTL 0.0000 0.0000 0.000 

COMPONENT PERFORMANCE 


N ID BETA XN XN-MAP HP HPX/PHP SF ( N • 2 ) W-MAP EFF-MAP R-MAP SMRELL FLOW ID EFF ID MAPTYP 

1 FAN 0.9144 2360.923 87.976 10097.22 50.72 0.0000 834.214 0.8764 1.3880 22.634 OUIETENG QUIETENG 1 

3 HPC 1.0255 11259.977 96.679 13248.09 100.20 0.0000 78.074 0.8385 18.6423 23.156 0. 0. 0. 0. 1 

10 HPT C.0000 11259.977 102.100 13346.50 156.42 0.0000 0.999 0.8943 4.0719 6.263 JAN. 2690 JAN. 2690 1 

14 LPT 0.0000 2360.923 93.955 10144.34 0.00 0.0000 1.000 0.9221 4. 3783 6.375 ANALYTIC ANALYTIC 1 

14 LPT RNISF(1,14), ( 2 , 14 ) » ( 3 , 1 4 ) , ( 4 , 1 4 ) = 1.00250 1.00672 1.00000 1.00000 

NOZZLE PERFORMANCE 


NOZZLE ( N 1 TYP FG FN RJ CFG CD AREA ( TH ) V-EXIT SFCTH-2) SFCEX-2) CFGT ID CDT ID MAPTYF 

PRI (8-9) 18 1 1670.88 960.73 1.5352 0.9933 0.9405 294.19 1165.9 0.355 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 16884.73 6876.64 1.4647 0.9940 0.9532 2185.20 823.0 2.671 0.000 CFG MDXX CD MDXX 1 

FINAL ENGINE PERFORMANCE 


BPR(l) RMIX(l) GAINMX(l) ANGMIX(l) BPR(2) RMIX(2) GAINMXC2) ANGMIX(2) 

14.0950 1.0970 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR1 FNGF 

18555.6 10718.2 3507.2 .06775 1.168 711.185 890.380 26.02 9968. 1.0000 

FN SF C KFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

7837.4 0.4475 3507.2 18550. 0 0.3820 11.0202 0.8503 4531. 1.0000 

WARNING: TABLE (S ) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/,2F10.0»F10.2»2F10.1,3F10.2-/,F10.1»2F10.3»F10.4»2F10.1» , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PAMB 

T-AMBCR) HP X ( 3 ) BLD ( 9 ) BLD(IO) ERAM WD(1) WCOR(l) 

P ( 1 ) T ( 1 ) 


6. 10000. 0.45 0.0 287.3 0.00 10.11 483.01 

100.2 0.032 0.000 0.9950 711.2 890.4 11.56 502.61 


FMT2 

(F10.2,4F10.1,F10.2?F10.4,F10.2*/,8F10.2,) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOMPD1 9 WFT YCOMPD18 YCOMPD20 

RC-OA R ( 25 ) R ( 18 ) TC27) T(20 ) AREA (27 ) AREA (20) 

WD (27) WD (20) 

14.09 18555.6 10718.2 7699.1 3507.2 138.29 0.4555 26.02 

1.46 1.34 488.99 1216.52 2185.20 294.19 664.07 46.42 

FMT3 

( 2F 1 0 . 1 , F 1 0 . 2 » 4F1 0 . 4 - F 1 0 . 2 /F 1 0 , 3 » FI 0 . 1 » 6F 1 0 . 0 » ) 

IPUNCH = 1459 1443 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) TC10) CD-18 CFG-19 CD-8 CFG-9 

HP ( 1 ) YCOKPD40 BLDP ( 9 ) YCGKPD1 6 YCOMPD 1 6 YCOMPD1 6 YCOMPD 16 
YCOMPD1 6 YCOMPD 1 6 


2360.9 1126C.0 2814.57 0.9532 0.9940 0.9405 0.9933 10097.2 

0.995 94.1 99999. 9 Q 9°9. 999^9. 9 Q 999. 99999. 99999. 
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TERMAP CVER 12) TITLE= NASA 

LOW NOISE 

MODEL C FLOW SCALE DOWN OF MDXX BPR = 14 SHORT BYP 

DUCT MODEL) 

DATE = 

05-26-92 

CASE = 

7.0 

C CMS 04- 

-06-92 ) ST I TLE= 10000 

FT. 0.50 MN, MAX CLIMB. RIT=2355 F 






T IME= 

16:15:20 

P AGE = 

13 

ALT 

PAMB TAMBF 

TAMER 

DTAMB DTAMTP PRELHP 

1 KT AS 

KCAS 

XM 1 

RPR DEFF ERAM PI 

T1R 

DEFT IP 

ERAMTP 

PTIP TTIPR 

10000. 10.107 23.34 

483.01 

0.0 0 

.0 0.0 

319.2 

276.9 

0.500 1 

.180 0.9950 0.9950 11.929 

507.21 

0 . 0000 

i 0.0000 

0.000 

0.0 

CN) ID 

NS I T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N » 1 

CN) 

1 FAN 

0 507.2 

11.929 

897.343 

736.546 

1.2770 

0.8955 

0 .00000 

0 . 0 

0.000 

0.000 

0.978 

0.812 

121.21 

1.0191 

1 

2 DELP 

0 548.2 

15.252 

47.331 

47.716 

0. 9927 

0 . 0000 

0 .00000 

384.3 

0.213 

14.756 

1.057 

1.036 

131.04 

0.2349 

2 

3 HPC 

0 548.2 

15.121 

47.678 

47.714 2 

0.1410 

0.8584 

0.00000 

0.0 

0.000 

0.000 

1.057 

1 . 029 

131.04 

1 .0241 

3 

4 COOL 

0 1380.1 

304.543 

3.406 

43.271 

0. 0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

2.661 

20.723 

337.73 

0.0000 

4 

5 DELP 

0 1380.1 

304.543 

3.406 

43.271 

1 .0000 

0 . 0000 

0.00000 

23.7 

0.256 

2° 1 .355 

2.661 

20.723 

337.73 

0.0000 

5 

6 DELP 

0 1380.1 

304.543 

3.406 

43.271 

0.9768 

0.0000 

0.00000 

20.6 

0.298 

286.849 

2.661 

20.723 

337.73 

0.4000 

6 

7 HX C 

0 1380.1 

297.466 

3.114 

38.641 

1 . 0000 

0 . 0000 

0 . 00000 

26.7 

0.205 

289.131 

2.661 

20.241 

337.73 

0.0000 

7 

8 BURN 

0 1364.8 

297.466 

3.097 

38.641 

0 . 9809 

0 .9990 

0.00000 

26.5 

0.205 

289 .122 

2.631 

20.241 

233.74 

0.6799 

8 

9 COOL 

0 2897.0 

291 . 792 

4.717 

39.626 

0 .0000 

0.0000 

0.02547 

0.0 

0.000 

0 .000 

5.585 

19.855 

788.06 

0.0000 

9 

10 HPT 

0 2814.8 

291.792 

5 . 08 6 

42.122 

4 .8354 

0.8985 

0.02393 

0.0 

0 . 000 

0.000 

5.247 

19.855 

761.37 

1.0046 

10 

11 PWRK 

0 2044.2 

60.345 

20.365 

. 122 

0 . 0000 

0 . 0000 

0.02393 

0 . 0 

0.000 

0.000 

3.941 

4.106 

531.90 

0.0007 

11 

12 COOL 

0 2029.5 

60.345 

2 1 .095 

43 . 788 

0.0000 

0 . 0000 

0.02300 

0 . 0 

0 .000 

0.000 

3.913 

4.106 

527.08 

0.0000 

12 

13 DELP 

0 1985.4 

60.345 

22.046 

46.269 

0.9970 

0 . 0000 

0.02174 

196.0 

0.201 

58.778 

3.828 

4.106 

513.60 

0.1163 

13 

14 LPT 

0 1985.4 

60.163 

22.619 

46.269 

4 .4036 

0.9286 

0.02174 

0.0 

0 . 000 

0.000 

3.728 

4.094 

515.60 

1.0003 

14 

15 COOL 

0 1421.9 

13.662 

82.406 

46.269 

0 .0000 

0.0000 

0.02174 

0.0 

0.000 

0.000 

2.741 

0.930 

356.16 

0.0000 

15 

16 DELP 

0 1421.6 

13.662 

82.938 

46.572 

0.9944 

0.0000 

0.02159 

406 . 6 

0.383 

12.399 

2.741 

0.930 

356.04 

0.0609 

16 

17 COOL 

0 1421.6 

13.585 

83.407 

46.572 

0.0000 

0 .0000 

0.02159 

0.0 

0.000 

0.000 

2.741 

0.924 

356.04 

0.0000 

17 

18 NOZZ 

0 1416.0 

13.585 

84.010 

47.002 

1 .3442 

0 .0000 

0.02139 

1 .0 

0 .000 

0 . 000 

2.730 

0 . 924 

354.46 

0.0000 

18 

19 TH8 

0 1312.7 

10.107 

108.731 

47.002 

1.3442 

0 . 0000 

0.02139 

7<J4 . 2 

0.676 

10.100 

2.531 

0.688 

326.74 

1 .0000 

19 

20 EX9 

0 1312.7 

10.107 

108.731 

47.002 

1.0000 

0.0000 

0.02139 

294.2 

0.676 

10.107 

2.531 

0.688 

326.74 

0.0000 

20 

21 COOL 

0 548.2 

15.232 

683.262 

688 .829 

0.0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

1.057 

1.036 

131.04 

0.0000 

21 

22 DELP 

0 548.2 

15.232 

68 o.262 

683 .829 

0 . 9968 

0 .0000 

0 . 00000 

3500.0 

0.555 

13.963 

1.057 

1.036 

131.04 

0.0278 

22 

23 HX H 

0 548.2 

15.184 

685.423 

688 .829 

1 .0000 

0 . 0185 

0 .00000 

3500.0 

0.356 

13.910 

1.057 

1.033 

131.04 

0.0000 

2Z 

24 DELP 

0 549.2 

15.184 

686.007 

688 .829 

1.0000 

0.0000 

0.00000 

3500 . 0 

0.356 

13.908 

1.059 

1.033 

131.27 

0.0000 

24 

25 NOZZ 

0 549.2 

15.184 

686.007 

688 .829 

1 .5024 

0.0000 

0 . 00000 

1 . 0 

0.000 

0.000 

1.059 

1.033 

131 .27 

0.0000 

25 

26 TH18 

0 488.8 

10.107 

972.351 

688.829 

1 .5024 

0 .0000 

0.00000 

2185 .2 

0.785 

10.105 

0.942 

0.688 

116.79 

1.0000 

26 

27 EX1 9 

0 488.8 

10.107 

972.351 

688.829 

1 .0000 

0.0000 

0 .00000 

2185.2 

0.785 

10.107 

0.942 

0.688 

116.79 

0.0000 

27 

S 1= RC-OA = 25.5304 : S 2= 

EMAPC7) = 

-15.3399 

: S 3 = 

: EFFC23 ) 

= 0.0185 








Y 1= 0.8990= COMP 

POLY EFF 

AT STATION 

1 



: Y1 6=99999 . 0000 

- 

0.000000 - 


0.000000 

♦99999 . 

0000 

Y 2= 0.9044= COMP 

POLY EFF 

AT STATION 

3 



: Y 1 7 = 

5.0798 

r 

P C 25 ) 

- PSC26 ) 


♦ 0. 

0000 

Y 3= 2355. 1436= 

TC10) - 

459.669922 ♦ 

0 .0000 

: Y 1 8 = 

149.5487 

= 

YCOMPD1 7 * 

2 

9.440002 

♦ 0 . 

0000 

Y 4= 229.4653= 

HC10) - HC11) 

♦ 

0 . 0000 

: Y 1 9 = 

7348 .6406 

r 

FN 

- YCOMPD18 


♦ 0. 

0000 

Y 5= 43.7336= 

YCOMPD 

4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.4822 

= 

WFE 

/ YCOMPDl 9 


♦ 0. 

0000 

Y 6= 157.4373= 

H C 1 4 ) - H C 1 5 ) 

♦ 

0.0000 

: Y21 = 

22.5212 

= 

TCI ) 



0.500000 

♦ 0. 

0000 

Y 7= 42.2264= 

YCOMPD 

6 / THETA 

14 

♦ 

0 . ocoo 

: Y22 = 

1 .8880 

r 

YCOMPD2 

1 / 

PCI) 


♦ 0. 

0000 

Y 8= 2.2391= 

RNI C 14 ) / 

0.379 

900 ♦ 

0.0000 

: Y2 3 = 

1390.5950 

=■ . 

YCOMPD2 

2 * WD Cl) 


♦ .0 . 

cooo 

Y 9= 3971 .6445 = 

XNMAP 

14 * 

42.203995 ♦ 

0 . 0000 

: Y3 9 = 

0.7227 

= 

V- 1 9 

/ V 

'-9 


♦ 0. 

0000 

Y1 0= 1 

[ .9309 = 

THETA 

14 * * 

0.500000 - 

0.0000 

: Y4 0 = 

0.9950 

s 

0.000000 - 


0.000000 

♦ 0. 

9950 

Y1 1 = 7668.8789 = 

YCOMPD 

9 * YCOMPD 10 

♦ 

0.0000 

: Y4 1 = 

51 .5327 

= 

HPC 14 ) 

K 


0.005000 

♦ 0. 

0000 

Y12 = 10.0255= 

FAR ( 9 

) - 

0.000000 * 

10 . 0000 

: Y42 = 

0.9358 

= 

T C 24 ) 

— 

TC23 ) 


♦ 0. 

0000 

Y15= C 

) . 0000 = 

0.000000 - 

0.000000 ♦ 

0 . 0000 

: Y43=10618 .4180 

= 

XN Cl) 

* 


4.490000 

♦ 0. 

0000 

T 1= 375.0002 X=YCOMPD 1 5 Z= 

W = 


ID=03/1 1/91 E=2 

: T 3 = 

0.3529 

X = RMA 

P C 1 4 ) Z = XNMAP 14 

W = 

1D = : 

LPT X MN 

! E = 1 

T 2= 2184.6997 X= XM Z=XNMAP 1 W= 


I B=BYP 

AREA E=3 

: T 4 = 

0.9950 

X=YCOMPD23 Z= 

XM 

W= 

I D = 

1NLETREC 

E= 1 


P 1 = YC0MPD4 1 — > HPX(l) : P 4=YTABLE 4 — > DEFF 


— VARY HI LO (+) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (261 2817.00 2183.00 1.00 AREA ( 26 ) YTABLE 2 0.00 L=1 

MODE= YCOMPD 3 PLA = 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 

IDEC=0 NVAR = 1 0 MAX ERRS 9= 19.P5*A/P*A = 0.00034 MATRX= 0 LOOP= 14 
10MT LOOPS= 1 MAX ERROR = 0. = 0.00000 





B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

JiWCFR ) 

SiW C 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

nWCFR ) 

*W C 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0034 

2.481 

1138.6 

160.041 

275.73 

0 .7000 

B 

7 = 

3 - OE 

0 .0000 

0 .0000 

0.000 

1056.4 

124.997 

255.06 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0006 

0.429 

762.5 

43.395 

182 . 72 

0.2500 

B 

9 = 

3 - OB 

0.0221 

0.0021 

1.532 

973.4 

95.607 

234.39 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0060 

4.442 
















FR 

- TO 

SiWCFR) 

%U ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

T.WCFR ) 

1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

_ Q 

0.0577 

0. 0034 

2.497 

1380.1 

297.466 

337.73 

1.0000 

B 

6 = 

6-21 

0.0000 

0 . 0000 

0 . 000 

1380.1 

297.466 

337.73 

1 .0000 

B 2 = 

6 

- ii 

C .0285 

0.0023 

1.666 

1380.1 

297.466 

405.14 

1.0000 

B 

8 = 

6 - OE 

0.0038 

0.0002 

0.164 

1280.1 

297.466 

337.73 

1.0000 

B 4 = 

6 

- 15 

0.0070 

0 .0004 

0.303 

1580.1 

302.773 

337.73 

0.2500 











STA 

6 

TOTL 

0.1070 

0.0063 

4.630 
















FR 

- TO 

?iW C FR ) 

*W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 











El 0 = 

22 

- OB 

0.0000 

0.0000 

0.000 

548.2 

15.184 

131.04 

1.0000 











STA 

22 

TOTL 

0 . 0000 

0.0000 

0.000 
















COMPONENT PERFORMANCE 


N 

ID 

BETA 

XN 

XN-MAP HP 

HPX/PHP 

SF ( N * 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

0.9502 

2264 . 904 

87.724 10252. 

87 

51.53 

0 . 0000 

840.738 

0.8787 

1 .3772 

24.877 

OUIETENG 

OUIETENG 

1 

2 

HPC 

1 .0266 

11277.937 

96.499 13417. 

20 

100.20 

0.0000 

77.312 

0.8382 

18.4020 

22.320 

0 . 0 . 

0 . 0 . 

1 

10 

HPT 

0 .0000 

1 1277.937 

102.258 12516. 

52 

158.89 

0 .0000 

0 . 0 <* Q 

0.8944 

4 .0724 

6.267 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

2364 . 904 

94.106 10306. 

54 

0 .00 

0 .0000 

1 .000 

0.9222 

4.4036 

6.280 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RNI SF Cl? 14 ) , ( 

2, 14 ) , (3 , 14 ) 

r C4, 14 ) = 

1 .00250 

1 .00673 

1 . 00000 

1 . 00000 







NOZZLE 

P ER FOR 

M f- 

^ N C E 









NOZZLE 

CN) 

TYP FG 

FN 

RJ 

CFG 

CD 

AREA(TH) 

V-EXIT 

SF ( TH - 2 ) 

SFCEX-2) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 1709.77 

910.73 1. 

3442 0.9934 

0.9409 

294 .19 

1178.2 

0.271 

0 .000 

CFG MDXX 

CD MDXX 

1 

SEC 

C 18-19 ) 

25 

1 18122.25. 

6587.46 1. 

5 02* 

i 0.9941 

0.9554 

2185 .20 

851.5 

2.799 

0.000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


EPRU1 RMIXC1) GAINMXC1) ANGMIXC1) BPRC2) RMI X ( 2 ) GAINKXC2) ANGM I X (2 ) 
14.4359 1.1177 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FAR3T EPR WAENG WACOR RCOA FNR 1 FNGF 

19832.0 12333.8 3543.5 .06775 1.139 736.546 897.343 25.53 9238. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

7498.2 0.4726 3543.5 18550. 0 0.3837 10.1802 0.8509 4415. 1.0000 

WARNING: TABLECS) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 =16 

FMT1 

{/j 2F10.0»F10.2* 2F 10.1f3F10.2»/-F10.1» 2F 10.3»F10.4»2F10. 1 , ? 2F10.2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YC0MPD15 PAMB 

T-AMBCR) HPX ( 3 ) ELD ( 9 ) BLD(IO) ERAM WD(1) WCOR ( 1 ) 

PCI) TCI) 


7. 10000. 0.50 0.0 319.2 0.00 10.11 483.01 

100.2 0.032 0.000 0.9950 736.5 897.3 11.93 507.21 


! * FKT2 

CF10.2»4F10.1 »F10.2»F10.4»F10.2*/ .8F10.2. 1 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = EPRC1) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YC0MPD20 

RC-OA RC25) RC18) TC27) TC20) AREAC27 ) AREA (20) 

WDC27) WD ( 20 ) 

14.44 19832.0 12333.8 7348.6 3543.5 149.55 0.4822 25.53 

1.50 1.34 488.78 1312.71 2185.20 294.19 688.83 47.00 

FMT3 

(2F10.1»F10.2 ? 4F10.4rF10.1/F10.3»F10.1? 6Fi 0 . 0 » 1 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN C 14) XNC3) TC10) CD-18 CFG-19 CD-8 CFG-9 

HP(l) YCOMPD4 0 BLDP C 9 ) YCOMPD1 6 YCOMPD1 6 YCOMPD1 6 YCOMPD1 6 
YCOMPD 16 YCOMPD 16 

2364.9 11277.9 2814.81 0.9554 0.9941 0.9409 0.9934 10252.9 

0.995 95.6 99 9 S 9 . 99999 . 99999. 99999. 99999. 99999. 
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TERMAP 

CVER 1 

2) TITLE= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP 

DUCT MODEL) 

DATE = 

05-26-92 

CASE = 8.0 

(CMS 04-06-9 

2) ST I TLE= 10000 

FT » 0.56 MN r MAX 

CLIME, RIT=2355 F 






TIME = 

16:15:20 

PAGE= 14 

ALT 

PAMB 

TAMBF 

TAMER 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM I 

RPR DEFF ERAM PI 

T1R 

DEFT IP 

ERAMTP 

PTIP TTIPR 

10000. 

10.107 23.34 

483.01 

0.0 0 

.0 0. 

0 357.5 

310.8 i 

0.560 1 

.231 0.9950 0.9950 12.442 

513.36 0.0000 

0.0000 

0.000 0.0 

CN) ID 

NSI 

T-R 

P 

W-COR 

w 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF— N , 1 (N) 

1 FAN 

0 

513.4 

12.442 

904.052 

769.335 

1.2664 

0 .8958 

0 . 00000 

0.0 

0.000 

0 .000 

0 . 990 

0.847 

122.68 

1.0191 1 

2 DELP 

0 

553.4 

15.757 

46.663 

48.434 

0 . 9929 

0.0000 

0.00000 

384.3 

0.210 

15.279 

1.067 

1.072 

132.29 

0.2349 2 

3 HPC 

0 

553.4 

15.645 

46.997 

48.434 

19.7635 

0.8580 

0.00000 

0.0 

0.000 

0.000 

1.067 

1.065 

132.29 

1.0241 3 

4 COOL 

0 

1385.1 

309.192 

3.412 

43.925 

0.0000 

0.0000 

0 . 00000 

0 . 0 

0.000 

0.000 

2.671 

21 . 039 

339.03 

0.0000 4 

5 DELP 

0 

1385.1 

309 . 192 

3.412 

43.925 

1 .0000 

0.0000 

0 . 00000 

23.7 

0.257 

295.757 

2.671 

21.039 

339.03 

0.0000 5 

» DELP 

0 

1385.1 

309 .192 

3.412 

43.925 

0.9767 

0 . 0000 

0 . 00000 

20.6 

0.299 

291.166 

2.671 

21.039 

339.03 

0.4000 6 

1 HX C 

0 

1385.1 

301 .982 

3.119 

39.225 

] . 0000 

0.0000 

0.00000 

26.7 

0.205 

293.492 

2.671 

20.548 

339.03 

0.0000 7 

) BURN 

0 

1369.8 

301.982 

3.102 

39.225 

0 . 9809 

0.9990 

0.00000 

26.5 

0.205 

293.482 

2.641 

20.548 

335.03 

0.6799 8 

) COOL 

0 

2896 . 7 

296.203 

4.716 

40.221 

0 . 0000 

0.0000 

0.02539 

0 . 0 

0.000 

0 . 000 

5.585 

20.155 

787.90 

0.0000 9 

) HPT 

0 

2814.8 

296.203 

5.086 

42.755 

4.8360 

0.8986 

0.02385 

0.0 

0.000 

0.000 

5.247 

20.155 

761.29 

1.0046 10 

l PWRK 

0 

2044 . 0 

61 .249 

20.365 

42.755 

0 .0000 

0.0000 

0.02385 

0.0 

0.000 

0.000 

3.941 

4.168 

531.78 

0.0007 11 

> COOL 

0 

2029.5 

61 .249 

21 . 095 

44.446 

0 .0000 

0.0000 

0.02292 

0 . 0 

0 . 000 

0 . 000 

3.913 

4.168 

527.02 

0.0000 12 

5 DELP 

0 

1985.6 

6 1.249 

22 . 048 

46.965 

0.9970 

0.0000 

0.02167 

196.0 

0.201 

59.658 

3.828 

4.168 

513.62 

0.1163 13 

i LPT 

0 

1985.6 

61 . 064 

22.620 

46.964 

4.4377 

0.9288 

0.02167 

0 . 0 

0.000 

0.000 

3.729 

4.155 

513.62 

1.0003 14 

S COOL 

0 

1419.3 

13.760 

82.973 

46.964 

0 . 0000 

0 .0000 

0.02167 

0.0 

0.000 

0.000 

2.737 

0.936 

355.46 

0.0000 15 

> DELP 

0 

1419.1 

13.760 

83.510 

47.271 

0 . 9943 

0 .0000 

0.02152 

406.6 

0.386 

12.468 

2.736 

0.936 

355.35 

0.0609 16 

7 COOL 

0 

1419.1 

13.682 

83.990 

47.271 

0 . 0000 

0 . 0000 

0 . 02152 

0 . 0 

0 .000 

0.000 

2.736 

0.931 

355.35 

0.0000 17 

1 NOZZ 

0 

1413.6 

13.682 

84.598 

47 . 707 

1 . 3537 

0.0000 

0 . 02132 

1 . 0 

0.000 

0 . 000 

2.725 

0.931 

353.79 

0.0000 18 

? TH8 

0 

1308.1 

10.107 

110.167 

47.707 

1 . 3557 

0.0000 

0.02132 

294.2 

0 . 684 

10.105 

2.522 

0.688 

325.48 

1.0000 19 

-3 EX 9 

0 

1308.1 

10.107 

110.167 

47.707 

1 . 0000 

0.0000 

0.02152 

294.2 

0.684 

10.107 

2.522 

0.688 

325.48 

0.0000 20 

21 COOL 

0 

553.4 

15.757 

694.529 

720.901 

0 .0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

1.067 

1.072 

132.29 

0.0000 21 

22 DELP 

0 

553.4 

15.757 

694.529 

720.901 

0 . 9967 

0 .0000 

0 .00000 

3500 . 0 

0 .362 

14.396 

1.067 

1 . 072 

132.29 

0.0378 22 

23 HX H 

0 

553.4 

15.705 

696.807 

720.901 

1 . 0000 

0.0185 

0.00000 

3500 . 0 

0 . 363 

14.339 

1.067 

1.069 

132.29 

0.0000 23 

24 DELP 

0 

554.3 

15.705 

697.378 

720.901 

1 . 0000 

0.0000 

0.00000 

3500 . 0 

0.363 

14.336 

1.069 

1.069 

132.50 

0.0000 24 

25 NOZZ 

0 

554.3 

15.705 

697.378 

720 .901 

1.5540 

0.0000 

0 .00000 

1 .0 

0.000 

0.000 

1.069 

1 . 069 

132.51 

0.0000 25 

26 TH18 

0 

488.6 

10.107 

1017.462 

720.901 

1 .5540 

0.0000 

0.00000 

2184.8 

0.819 

10.106 

0.942 

0.688 

116.75 

1.0000 26 

27 EX 1 9 

0 

488.6 

10.107 

1017.462 

720.901 

1 . 0000 

0.0000 

0.00000 

2184.8 

0.819 

10.107 

0.942 

0.688 

116.75 

0.0000 27 

S 1= RC 

-OA = 

24.8506 : S 2= 

EMAP ( 7 ) = 

-15.3397 : S 3= 

EFF (23) 

= 0.0185 







Y 1 = 

0 .899 

2= COMP 

POLY EFF 

AT STATION 

1 



: Y16=99999.0000 

= 

0.000000 - 


0.000000 

♦99999.0000 

Y 2 = 

0.9039= COMP 

POLY EFF 

AT STATION 

3 



: Y] 7 = 

5.5995 

r 

P (25 ) 

1 — 

PS(26 ) 


+ 0.0000 

Y 3= 2355.1499= 

T ( 1 0 ) - 

459.669922 ♦ 

0.0000 

: Y 1 8 = 

164.8494 

= 

YCOMPD1 7 * 

2 

9.440002 

♦ 0.0000 

Y 4= 2 

29.5081= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0 .0000 

: Y 1 9 = 

6946.9414 

= 

FN 

- YC0MPD18 


♦ 0.0000 

Y 5 = 

43 . 740 

2 = 

YCOMPD 

4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.5161 

= 

WFE 

/ YCOMPD19 


♦ 0.0000 

Y 6= 158 . 159 

2 = 

H ( 1 4 ) - H( 15 ) 

♦ 

0.0000 

: Y2 1 = 

22.6574 

= 

TCI) 

** 


0.500000 

♦ 0.0000 

Y 7 = 

42.4151= 

YCOMPD 

6 / THETA 

14 

♦ 

0 .0000 

: Y22 = 

1.8210 

r 

YCOMPD2 

:1 / 

PCI) 


♦ 0.0000 

Y 8 = 

2.27? 

4 = 

RNI ( 14 ) / 

0.379900 ♦ 

0 .0000 

: Y2 3 = 

1400.9917 

s 

YCOMPD2 

L2 * 

KD( 1 ) 


♦ -0.0000 

Y 9= 3984.593 

3 = 

XNMAP 

14 * 

42.2 

03995 ♦ 

0 .0000 

: Y3 9 = 

0.7460 

= 

V-) 9 

/ 

V- 9 


+ 0.0000 

Y1 0 = 

1 .9310 = 

THETA 

14 ** 

0.500000 ♦ 

0.0000 

: Y4 0 = 

0.9950 

= 

0 . 000000 - 


0.000000 

♦ 0.9950 

Y 1 1 = 7694.332 

0 = 

YCOMPD 

9 * YCOMPD 10 

♦ 

0.0000 

: Y4 1 = 

52.5458 

= 

HP ( 14 ) 

i K 


0.005000 

♦ 0.0000 

Y 1 2 = 

10.0254= 

FAR ( 9 

) - 

0.000000 ♦ 

10.0000 

: Y42 = 

0.^082 

s 

T (24 ) 

1 — 

TC23 ) 


♦ 0.0000 

Y15 = 

0.0000 = 

0.000000 - 

0.000000 ♦ 

0 .0000 

: Y43=10653. 6562 

= 

XNC 1 ) 

* 


4.490000 

♦ 0.0000 


T 1= 375.0002 X= YCOMPD1 5 2= W = ID=03/11/91 E = 2 : T 3= 0.3557 X=RMAP(14) Z=XNMAP 14 W = ID = LPT X MM E=1 

T 2= 2184.6997 X= XM 2=XNMAP 1 W = ID=BYP AREA E=3 : T 4 = 0.9950 X=YC0MPD23 2= XM W = ID= 1NLETREC E=1 

P 1 =YC0MPD4 1 — > HPXUJ : P 4=YTABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA ( 26 ) 2817.00 2183.00 1 .00 AREA (26) YTABLE 2 0.00 L=1 

MODE=YCOMPD 3 PLA= 2355.000 ADDPL A= 0.000 PLA LIMIT= PLA 
I DES= 0 NVAR = 10 MAX ERRa 6= 10.HP+10*WD = 0.00014 MATRX= 0 LOOP = 15 
IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 





B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

?;W(FR ) 

W(1 ) 

w 

T-R 

P 

H 

DH/DHT 



FR - TO 

?;W(FR ) 

\vn l ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0033 

2.519 

1143.7 

162.937 

277 .01 

0 .7000 

B 

7 = 

3 - OB 

0 .0000 

0 . 0000 

0 .000 

1061 .5 

127.414 

256.33 

0 .6000 

B 5 = 

3 

- 17 

0 . 0090 

0.0006 

0.436 

767.7 

44 .514 

183 .97 

0.2500 

B 

9 = 

3 - OB 

0.0321 

0 .0020 

1.555 

978.5 

97.595 

255.66 

0.5000 

STA 

3 

TOTL 

0.0951 

0.0059 

4.509 
















FR 

- TO 

>;W(FR ) 

);w ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

*W(FR ) 

*W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- Q 

0.0577 

0.0033 

2.534 

1385.1 

301 .982 

339.03 

1 .0000 

E 

6 = 

6 - 21 

0.0000 

0 . 0000 

0.000 

1385.1 

301.982 

339.03 

1 .0000 

B 2 = 

6 

- n 

0.0385 

0.0022 

1.691 

1385.1 

301 .982 

406.72 

1.0000 

B 

8 = 

6 - OB 

0.0038 

0.0002 

0. 167 

1585.1 

301.982 

339.03 

1.0000 

B 4 = 

6 

- 15 

0 .0070 

0.0004 

0.307 

1385.1 

307.389 

339 .03 

0.2500 











STA 

6 

TOTL 

0.1070 

0.0061 

4.700 
















FR 

- TO 

%U ( FR ) 

*W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 











B1 0 = 

22 

- OB 

0 .0000 

0 . 0000 

0.000 

553.4 

15.705 

132.29 

1 . 0000 











STA 

22 

TOTL 

0.0000 

0.0000 

0.000 


















C C 

1 M P 0 

N E N T 

P E 

R F 0 R 

M A N C 

E 












N ID BETA XN XN-MAP HP HPX/PHP SF(N,2) W-MAP EFF-MAP R-MAP SMRELL FLOW ID EFF ID MAPTYP 

1 FAN 0.9925 2372.753 87.486 10456.80 52.55 0.0000 847.023 0.8790 1.3628 27.431 OUIETENG QUIETENG 1 

3 HF'C 1 .0280 11301.141 96.244 13623.24 100.20 0.0000 76.207 0.8378 18.0588 23.537 0. 0. 0. 0. 1 

10 HPT 0.0000 11301.141 102.467 13721.45 161.95 0.0000 0.999 0.8945 4.0729 6.274 JAN. 2690 JAN. 2690 1 

14 LPT 0.0000 2372.753 94.413 10509.17 0.00 0.0000 1.000 0.9223 4.4377 6.389 ANALYTIC ANALYTIC 1 

14 LPT RNISF( 1 . 14 ) , (2 » 14 1 , (3, 14 3 , (4* 14 ) = 1.00250 1.00675 1.00000 I. 00000 

NOZZLE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREACTH) V-EXIT SF(TH,2) SF(EX,2) CFGT ID CDT ID MAPTYP 

PR 1 (8-91 18 1 1753.61 845.23 1 .3537 0.9934 0.9413 294.19 1 190.5 0.392 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 19787.03 6266.57 1.5540 0.9944 0.9583 2184.80 888.1 2.961 0.000 CFG MDXX CD MDXX 1 



F ] 

[ N A L 

ENG 

I N E 

PER 

FORMA 

N C E 



BPR ( 1 ) 
14.8841 

RMIXC1 ) 
1 .1479 

GAINMXC1) ANGMIX(l) 
0.0000 0.0000 

BPR (2 ) R M I X ( 2 ) GAINMX (2 ) 
0.0000 0.0000 0.0000 

ANGMIXC 

0.0000 

2) 

FG 

21540.6 

FRAM 

14428.8 

WFE 

3585.5 

FARST 

.06775 

EPR 

1.100 

WAENG 

769.335 

WACOR 

904.052 

RCOA 
24 .85 

FNR 1 
8400. 

FNGF 
1 .0000 

FN 

7111.8 

SFC 

0.5042 

WFT 

3585.5 

FHV 

18550. 

NQDISS 

0 

EFFTH 

0.3849 

FN/WA 

9.2441 

EFFOA 

0.8512 

WFTRi 
4257 . 

WFTGF 

1.0000 


WARNING: TAELE(S) EXTRAPOLATED. 


NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/»2F10.0»F10.2,2F10.1*3F1Q.2,/,F10.1» 2F1 0 . 3 , F 1 0 . 4 , 2F1 0.1. , 2F10.2 


IPUNCH = 

4 12 

1 1385 

450 - 

1251 

1553 

827 



1 1 78 

734 122 

123 

530 

1287 

1257 



797 

1148 






NAMES = 

CASE 

ALT XM 

DTAMB 

V-KTAS 

YCOMPD15 

PAMB 



T-AMBCR ) 

HPX ( 3 ) BLDC9) 

BLD (10) 

ERAM 

WD ( 1 ) 

WCOR ( 1 ) 



PCI) 

T ( 1 ) 






8. 

10000. 

0.56 

0.0 

357.5 

0.00 

10.11 

483.01 

100.2 

0.032 

0.000 0 

. 9950 

769.3 

904.1 

12.44 

513.26 

FMT2 








C F 1 0 . 2 , 4F1 0 . 1 » FI 0 . 2 

fF10.4 ,F10.2*/r 

8F 1 0.2, ) 





IPUNCH = 

314 

651 665 

1557 

132 3 

1556 

1558 



901 

895 888 

1 1 74 

1167 

30 




1313 

1306 






NAMES = 

BPR ( 1 ) 

FG F-RAM 

YCOMPD1 9 WFT 

YCOMPD 18 

YCOMPD20 



RC-OA 

. R ( 25 ) R ( 18 ) 

T ( 2 7 ) 

T ( 2 0 ) 

AREAC27 ) 

AREA (20 ) 



WDC27) 

WDC20) 






14.88 

21540.6 

14428.8 6946.9 

3585.5 

164.85 

0.5161 

24.85 

1 .55 

1.35 

488.63 1308.07 2 

184.80 

294.19 

720.90 

47.71 


FMT3 

( 2F1 0 . 1 * FI 0 . 2 . 4F 1 0 . 4 FI 0 . 1 /FI 0 . 3 » FI 0 . 1 » 6F 1 0 . 0 * 1 

I PUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) T(10) CD- 18 CFG- 19 CD-8 CFG- 9 

HP ( 1 ) YCOMPD40 BLDP ( 9 ) YCOMPD1 6 YCOMPD1 6 YCOMPD 1 6 YCOMPD1 6 
YCOMPD1 6 YCOMPD 16 

2372.8 11301.1 2814.82 0.9583 0.9944 0.9413 0.9934 10456.8 

ft flac 07 a cioooo ooooq. 09999. 99999. 99999. 99999. 
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TERMAP tVER 12) TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE= 05-26-92 CASE* 9.0 


(CMS 04-06-92) STITLE= 14000 

FT, 0.60 MN, MAX 

CLIMB, R1T 

=2355 F 






T IME = 

16:15:20 

PAGE= 15 

ALT PAMB TAMBF 

TAMER 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM 1 

RPR DEFF ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TTIPR 

14000. 8.633 9.07 

468.74 

0.0 0 

.0 0. 

0 377.4 

309.6 

0.600 1 

.269 0.9950 0.9950 10.957 

502.56 

0.0000 

0.0000 

0.000 0.0 

(N) ID NSI T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 (N) 

1 FAN 0 502.6 

10.957 

928.505 

703.293 

1.2812 

0.8946 

0.00000 

0.0 

0.000 

0.000 

0.969 

0.746 

120.09 

1.0191 1 

2 DELP 0 543.8 

14.039 

47 . 900 

44.686 

0.9925 

0 . 0000 

0.00000 

384.3 

0.216 

13.589 

1 .049 

0.955 

129.99 

0.2349 2 

3 HPC 0 543.8 

13.933 

48.276 

44.698 

20.4719 

0.8587 

0.00000 

0.0 

0.000 

0.000 

1.049 

0.948 

129.99 

1.0241 3 

4 COOL 0 1375.7 

285.235 

3.401 

40.536 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

2.652 

19.409 

336.58 

0.0000 4 

5 DELP 0 1375.7 

285.235 

3.401 

40.536 

1.0000 

0 . 0000 

0.00000 

23.7 

0.256 

272.919 

2.652 

19.409 

336.58 

0.0000 5 

6 DELP 0 1375.7 

285.235 

3.401 

40.536 

0 . 9768 

0.0000 

0 . 00000 

20.6 

0.298 

268.713 

2.652 

19.409 

336.59 

0.4000 6 

7 HX C 0 1375.7 

278 . 626 

3.110 

36.199 

1 . 0000 

0.0000 

0.00000 

26.7 

0.205 

270.844 

2.652 

18.959 

336.59 

0.0000 7 

8 BURN 0 1360.4 

278.626 

3.092 

36 .199 

0.9810 

0.9990 

0.00000 

26.5 

0.205 

270.835 

2.623 

18.959 

332.59 

0.6799 8 

9 COOL 0 2896.9 

273.329 

4.717 

37.124 

0.0000 

0.0000 

0.02554 

0.0 

0.000 

0.000 

5.585 

18.599 

788.10 

0.0000 9 

10 HPT 0 2814.5 

273 . 329 

5.08 7 

39.463 

4.8374 

0.8984 

0.02399 

0.0 

0.000 

0.000 

5.246 

18.599 

761.34 

1.0046 10 

11 PWRK 0 2044.0 

56.503 

20.376 

39.463 

0 . 0000 

0.0000 

0.02399 

0.0 

0.000 

0 .000 

3.941 

3.845 

531.87 

0.0007 11 

12 COOL 0 2029.1 

56.503 

21.104 

41.023 

0.0000 

0.0000 

0.02306 

0.0 

0.000 

0.000 

3.912 

3.845 

527.00 

0.0000 12 

13 DELP 0 1984.8 

56.503 

22.055 

43.348 

0.9970 

0 . 0000 

0.02179 

196.0 

0.201 

55.034 

3.827 

3.845 

513.46 

0.1163 13 

14 LPT 0 1984.8 

56.332 

22 . 628 

45.347 

4.6008 

0.9295 

0.02179 

0.0 

0.000 

0.000 

3.727 

3.833 

513.47 

1.0003 14 

15 COOL 0 1406.8 

12.244 

85.686 

43.347 

0.0000 

0.0000 

0.02179 

0.0 

0.000 

0.000 

2.712 

0.833 

352.11 

0.0000 15 

16 DELP 0 1406.6 

12.244 

86.241 

43.631 

0.9938 

0 . 0000 

0.02165 

406 . 6 

0.401 

11 .007 

2.712 

0.833 

352.01 

0.0609 16 

17 COOL 0 1406.6 

12.169 

86.775 

43.631 

0 . 0000 

0.0000 

0.02165 

0.0 

0.000 

0.000 

2.712 

0.828 

352.01 

0.0000 17 

18 NOZZ 0 1401.1 

12.169 

87.403 

44 . 033 

1.4095 

0.0000 

0.02145 

1.0 

0.000 

0.000 

2.701 

0.828 

350.45 

0.0000 18 

19 TH8 0 1283.0 

8.633 

117.887 

44.033 

1.4095 

0.0000 

0.02145 

?Q<S . ? 

0.730 

8.633 

2.474 

0.587 

518.84 

1.0000 19 

20 EX9 0 1283.0 

8.633 

117.887 

44.033 

1 . 0000 

0.0000 

0.02145 

294.2 

0.730 

8.633 

2.474 

0.58 7 

518.84 

0.0000 20 

21 COOL 0 543.8 

14.039 

705.984 

658.607 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

1.049 

0.955 

129.99 

0.0000 21 

22 DELP 0 543.8 

14.039 

705 . 984 

658.607 

0.9966 

0.0000 

0.00000 

3500.0 

0.369 

12.781 

1.049 

0.955 

129.99 

0.0378 22 

23 HX H 0 543.8 

13.991 

708.385 

658.607 

1.0000 

0.0185 

0.00000 

3500.0 

0.370 

12.728 

1.049 

0.952 

129.99 

0.0000 23 

24 DELP 0 544.8 

13.991 

708 . 983 

658.607 

1 . 0000 

0.0000 

O.COOOO 

3500.0 

0.371 

12 . 725 

1.050 

0.952 

130.21 

0.0000 24 

25 NOZZ 0 544.8 

13.991 

708 . 983 

658.607 

1.6206 

0.0000 

0.00000 

1 .0 

0.000 

0.000 

1.050 

0.952 

130.21 

0.0000 25 

26 TH18 0 474.5 

8 . 633 

1072.273 

658.607 

1 . 6206 

0 . 0000 

0.00000 

2185.2 

0.860 

8.632 

0.915 

0.587 

113.36 

1.0000 26 

27 EX 1 9 0 474.5 

8.632 

1072.273 

658.607 

1.0000 

0.0000 

0.00000 

2185.2 

0.860 

8.633 

0.915 

0.58 7 

113.36 

0.0000 27 

S 1= RC-OA = 26.0314 : S 2= 

EMAP ( 7 ) = 

-15.3438 : S 3= 

EFF (23 1 

= 0.0185 







Y 1= 0.8983= COMP 

POLY EFF 

AT STATION 

1 



: Y1 6=99999. 0000 

= 

0.000000 - 


0.000000 

♦99999.0000 

Y 2= 0.9047= COMP 

POLY EFF 

AT STATION 

3 



: Y1 7 = 

5.3590 

: 

P (25 ) - PS ( 2 6 ) 


♦ 0.0000 

Y 3= 2354.8560= 

T ( 1 0 ) - 

459.669922 ♦ 

0.0000 

: Y18 = 

157.7684 

= 

YCOMPDl 7 « 

2 

9.440002 

♦ 0.0000 

Y 4= 229.4705= 

H ( 1 0 1 - H ( 1 1 ) 

♦ 

0.0000 

: Y1 9 = 

6333.7891 

= 

FN 

- YC0MPD18 


♦ 0.0000 

Y 5= 43.7389=' 

YCOMPD 

i 4 / THETA 

10 

♦ 

0.0000 

: Y20 = 

0.5255 

= 

WFE 

/ YCOMPDl 9 


♦ 0.0000 

V 6= 161.3550= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0.0000 

: Y2 1 = 

22.4180 

= 

TCI) 

KK 


0.500000 

♦ 0.0000 

Y 7= 43.2899= 

YCOMPD 

i 6 / THETA 

14 

♦ 

0.0000 

: Y22 = 

2.0459 

= 

YCOMPD 

21 / 

PCI) 


♦ 0.0000 

Y 8= 2.0972= 

RN I (14) / 

0.379900 ♦ 

0.0000 

: Y23 = 

1438.8867 


YCOMPD 

22 * WD ( 1 ) 


♦ -0.0000 

Y 9= 4029.6628= 

XNMAP 

14 * 

42.2 

03995 ♦ 

0 . 0000 

: Y39 = 

0.7301 

= 

V- 1 9 

/ V 

-9 


♦ 0.0000 


Y1 0= 1 . 9306= THETA 14 ** 0.500000 ♦ 0.0000 : Y40 = 0.9950= 0.000000 - 0.000000 ♦ 0.9950 

Y 1 1 = 7779.7695= YCOMPD 9 * YCOMPDIO ♦ 0.0000 : Y41 = 49.4791= HP ( 1 A ) * 0.005000 ♦ 0.0000 

Y1 2 = 10.0255= FAR ( 9 ) - 0.000000 ♦ 10.0000 : YA2= 0.9170= T(24) - T(23) + 0.0000 

Y1 5= 0.0000= 0.000000 - 0.000000 ♦ 0.0000 : YA 3 = 1 07 7 1 . 9 609= XN(1) * A.A90000 ♦ 0.0000 

T 1= 375.0002 X = YCOMP D 1 5 Z= W= ID = 03/11/91 E = 2 : T 3= 0.3695 X = RMAP(1A) Z = XNMAP 1A W= ID=LPT X MN E=1 

T 2= 218A.6992 X= XM Z=XNMAP 1 W= ID=BYP AREA E=3 : T A= 0.9950 X=YCOMPD23 Z= XM. W= ID=INLETREC E=1 

P l = YCOMPDA 1 — > HPXU) : P A = YT ABLE A — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (2 6 ) 2817.00 2183.00 1.00 AREA! 26 ) YTABLE 2 0.00 L=1 

MODE= YCOMPD 3 PLA= 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 
I DES = 0 NVAR= 1 0 MAX ERRS 1= 1 9 . CONSTR . = 0.00023 MATRX= 0 LOOP= 1A 

10MT LOOPS= 1 MAX ERROR = 0. = 0.00000 

BLEEDS AND LEAKAGES 


FR - TO SiM(FR) T;W(1) W T-R P H DH/DHT : FR - TO ?;W(FR) SW(1) W T-R P H DH/DHT 

B 3= 3-12 0.0520 0.0033 2.32A 113A.2 1A9.532 27A.61 0.7000 : B 7= 3 - OB 0.0000 0.0000 0.000 1052.0 116.666 253.95 0.6000 

B 5= 3-17 0.0090 0.0006 0.A02 758.1 AO. 283 181. 6A 0.2500 : B 9= 3 - OB 0.0321 0.0020 1.A35 969.0 89.126 232.29 0.5000 

STA 3 TOTL 0.0921 0.0059 A. 161 

FR - TO JoWCFR) *WC1) W T-R P H DH/DHT : FR - TO ?;W(FR) %W ( 1 ) W T-R P H DH/DHT 

B 1= 6 - 9 0.0577 0.0033 2.339 1375.7 278.626 336.59 l.OOCO : B 6= 6-21 0.0000 0.0000 0.000 1375.7 278.626 336.59 1.0000 

B 2= 6-11 0.0285 0.0022 1.561 1375.7 278.626 A03.77 1.0000 : B 8= 6 - OB 0.0038 0.0002 0.15A 1375.7 278.626 336.59 1.0000 

B A = 6 - 15 0.0070 O.OOOA 0.28A 1375.7 283.583 336.59 0.2500 

STA 6 TOTL 0.1070 0.0062 A. 337 

FR - TO J.WCFR) UW(1) W T-R P H DH/DHT 

B1C= 22 - OB 0.0000 0.0000 0.000 5A3.8 13.991 129.99 1.0000 

STA 22 TOTL 0.0000 O.COOO 0.000 

COMPONENT PERFORMANCE 


N ID BETA XN XN-MAP HP HPX/PHP SFCN-2) W-MAP EFF-MAP R-MAP SMRELL FLOW ID EFF ID MAPTYP 

1 FAN 1.0061 2399.1 01 89.A02 98A6.37 A9.A8 0.0000 869. 93A 0.8779 1.3829 26.561 OUIETENG OUIETENG 1 

3 HPC 1.025A 11259.238 96.728 12563. 5A 100.20 0.0000 78.282 0.8385 18.7028 23.1A7 0. 0. 0. 0. 1 

10 HPT 0.0000 11259.238 102.093 12663.86 1A8.35 0.0000 0.999 0.89A3 A.07A0 6.263 JAN. 2690 JAN. 2690 1 

1A LPT 0.0000 2399.101 95.A81 9895.82 0.00 0.0000 1.001 0.9251 A. 6008 6.A21 ANALYTIC ANALYTIC 1 

1A LPT RNISFf 1,14), (2, 14), (3, 14), (4, 14) = 1.00250 1.00665 1.00000 1.00000 

NOZZLE PERFORMANCE 

NOZZLE IN) TYP FG FN RJ CFG CD AREA ( TH ) V-EXIT SF ( TH , 2 ) SFCEX-2) CFGT ID CDT ID MAPTYP 

PR 1 (8-9 ) 18 1 171 1.12 826.53 1 .A095 0.9937 0.9A37 294.19 1258.2 0.367 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 18702.57 5665.03 1.6206 .0.9946 0.9621 2185.20 918.6 2.782 0.000 CFG MDXX CD MDXX 1 

FINAL ENGINE PERFORMANCE 


BPS ( 1 ) RMIX(l) GAINMX(l) ANGMIX(l) BPR ( 2 ) RMIXC2) GAINMXC2) ANGMIX(2) 

14.7387 1.1498 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

20A13.7 13922.1 3328.2 .06775 1.111 703.293 928.505 26.03 8707. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

6491. 6 0.5127 3328.2 18550. 0 0.3961 9.2302 0.8511 4535. 1.0000 

WARNING: TABLECS) EXTRAPOLATED. 

NPTOT =48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/-2F10.0,F10.2»2F10.1»3F10.2-/,F10.1,2F10.3,F10.4,2F10.1- , 2F10.2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTA3 YCOMPD 15 PAMB 

T-AMB(R) HPXC3) BLD ( 9 ) BLD(IO) ERAM WD C 1 ) WCOR ( 1 ) 

P( 1 ) TCI) 


9. 14000. 0.60 0.0 377.4 0,00 8.63 468.74 

100.2 0.032 0.000 0.9950 703.3 928.5 10.96 502.56 


(FI G.2,4F10 . 1 ,F1G.2,F10.4,F10.2,/,SF10.2-) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR ( 1 ) FG F-RAM YCOMPD 1 9 WFT YCOMPD 18 YC0MPD2 0 

RC-OA RC25) RC18) T(27) T(20) AREA (27) AREA (20 ) 

WDC27) WD (20) 

14.74 20413.7 13922.1 6333.8 3328.2 157.77 0.5255 26.03 

1-62 1.41 474.45 1282.95 2185.20 294.19 658.61 44.03 

FMT3 

(2F10.1 ,F10.2»4F10.4,F10. 1/F10.5,F10. 1 .6F10.0- ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) T(10) CD-18 CFG- 1 9 CD-8 CFG-« 

HP ( 1 ) YCOMPD4 0 ELDPC9) YCOMPD1 6 YCOMPDl 6 YCOMPD1 6 YCOMPD 1 6 

YCOMPD 1 6 YCOMPD 1 6 

2399.1 11259.2 2814.53 0.9621 0.9946 0.9437 0.9937 9846.4 

0.995 89.1 99999. 99999. 99999. 99999. 99999. 99999. 


NAS A/CR— 2003-2 1 2523 
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TERMAP (VER 12) TITLE = NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE = 05-26-92 CASE= 10.0 

(CMS 04- 06— 92 ) STITLE= 20000 FT, 0.67 MN , MAX CLIMB, R1T=2355 F TIME= 16:15:20 P AGE= 16 


ALT 

PAMB TAMBF 

TAMER 

DTAMB DTAMTP PRELHM 

I KTAS 

KCAS 

XM 1 

RPR DEFF ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TTIPR 

20000. 

6.753 -12.32 

4 4 7.35 

0.0 0 

.0 0.0 

411.7 

309.3 i 

0.670 1 

.345 0.9950 0.9950 9.081 

487.61 

0.0000 

0.0000 

0.000 0.0 

(N) ID 

NS I T-R 

P 

W-COR 

w 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N » 1 (N) 

1 FAN 

0 487.6 

9.081 

962.304 

613.248 

1.3036 

0.8945 

0 .00000 

0.0 

0.000 

0 . 000 

0.940 

0.618 

116.51 

1.0191 1 

2 DELP 

0 530.6 

1 1.838 

49.630 

39.526 

0.9919 

0.0000 

0.00000 

384.3 

0.224 

11.430 

I . 023 

0 .806 

126.81 

0.2349 2 

3 HPC 

0 530.6 

11.742 

50.044 

39.534 2 

1.4756 

0.8592 

0 .00000 

0.0 

0.000 

0.000 

1.023 

0.79 9 

126.81 

1.0241 3 

4 COOL 

0 1362.8 

252. 167 

3.387 

35.853 

0.0000 

0 .0000 

0.00000 

0 . 0 

0.000 

0.000 

2.627 

17.159 

333.21 

0.0000 4 

5 DELP 

0 1362.8 

252.167 

3.387 

55 .853 

1 . 0000 

0.0000 

0 . ooooo 

23.7 

0.255 

241 .378 

2.627 

17.159 

333.21 

0.0000 5 

6 DELP 

0 1362.8 

252.167 

3.38 7 

35.853 

0 .9770 

0.0000 

0 . ooooo 

20.6 

0.296 

237.696 

2.627 

17.159 

333.21 

0.4000 6 

7 HX C 

0 1362.8 

246.379 

3.096 

32.017 

1 . 0000 

0.0000 

0.00000 

26.7 

0.204 

239.561 

2.627 

16.765 

333.21 

0.0000 7 

8 BURN 

0 1347.4 

246.379 

3.078 

32.017 

0.9812 

0.9990 

0.00000 

26.5 

0.204 

239.554 

2.5 98 

16.765 

329.22 

0.6799 8 

9 COOL 

0 2897.7 

241 . 739 

4.719 

32.841 

0.0000 

0.0000 

0 . 02575 

0.0 

0 , 000 

0.000 

5.587 

16.449 

788.57 

0.0000 ? 

10 HPT 

0 2814.7 

241 .739 

5.088 

34.910 

4.8368 

0.8981 

0 . 02419 

0.0 

0.000 

0.000 

5.246 

16.44? 

761.59 

1.0046 10 

11 PWRK 

0 2044.7 

49.979 

20.381 

34.910 

0.0000 

0.0000 

0.02419 

0 . 0 

0 .000 

0 . 000 

3 . 942 

3,401 

532.19 

0.0007 11 

12 COOL 

0 2029.2 

49.979 

21.107 

36.290 

0.0000 

0.0000 

0.02325 

0.0 

0 . 000 

0.000 

3.912 

3.401 

527.15 

0.0000 12 

13 DELP 

0 1984.3 

49.979 

22 . 054 

38.346 

0 .9970 

0 .0000 

0.02198 

196.0 

0.201 

48.680 

3.826 

3.401 

513.43 

0.1163 13 

14 LPT 

0 1984.3 

49.828 

22. 628 

38 . 345 

4.8272 

0 . 9299 

0.02198 

0.0 

0.000 

0 .000 

3.726 

. 3.391 

513.44 

1.0003 14 

15 COOL 

0 1390.9 

10.522 

89.402 

38 . 345 

0 . 0000 

0 . 0000 

0.02198 

0.0 

0.000 

0.000 

2.682 

0.702 

347.8? 

0.0000 15 

16 DELP 

0 1390.8 

10.322 

89 . 981 

38.596 

0.9932 

0.0000 

0 . 02183 

406.6 

0.423 

9.172 

2.681 

0.702 

347.80 

0.0609 16 

17 COOL 

0 1390.8 

10.252 

90.596 

38.596 

0 .0000 

0.0000 

0 . 02183 

0.0 

0.000 

0 . 000 

2.681 

0.698 

347 .80 

0.0000 17 

18 NOZZ 

0 1385.3 

10.252 

91.250 

38.952 

1.5181 

0.0000 

0.02163 

1 . 0 

0.000 

0.000 

2.671 

0.698 

346.25 

0.0000 18 

19 TH8 

0 1244.2 

6.753 

131 .282 

38.952 

1 .5181 

0.0000 

0 . 02163 

294.2 

0.8 08 

6.752 

2.399 

0.460 

308.61 

1.0000 19 

20 EX9 

0 1244.2 

6.753 

131.282 

38.952 

1.0000 

0.0000 

0.02163 

294 .2 

0 .808 

6.753 

2.399 

0.460 

308.61 

0.0000 20 

21 COOL 

0 530.6 

11.838 

720.375 

573.721 

0.0000 

0.0000 

0.00000 

0 . 0 

0 . 000 

0.000 

1.023 

0.806 

126.81 

0.0000 21 

22 DELP 

0 530.6 

1 1 .838 

720.375 

573.721 

0 . 9965 

0.0000 

0 . OOOOO 

3500.0 

0.3 78 

10. 728 

1 . 023 

0.806 

126.81 

0.0378 22 

23 HX H 

0 530.6 

11.796 

722.939 

573.721 

1 . 0000 

0.0185 

0.00000 

3500 . 0 

0.379 

10.681 

1 . 023 

0 .803 

126.81 

0.0000 23 

24 DELP 

0 531.5 

11.796 

723.573 

573.721 

1 . 0000 

0. ooco 

0.00000 

3500.0 

0.380 

10.679 

1 . 025 

0.803 

127.03 

0.0000 24 

25 NOZZ 

0 531.5 

11.796 

723.573 

573.721 

1.7467 

0 . 0000 

0 .00000 

1 . 0 

0.000 

0.000 

1 . 025 

0.803 

127.03 

0.0000 25 

26 TH 18 

0 453.1 

6.753 

1166.879 

573.721 

1.7467 

0 .0000 

0 .00000 

2184.8 

0.929 

6.753 

0.874 

0.460 

108.24 

1.0000 26 

27 EX1 9 

0 453.1 

6.753 

1166.879 

573.721 

1 . 0000 

0 . 0000 

0 .00000 

2184.8 

0.929 

6.753 

0.874 

0.460 

108.24 

0.0000 27 

S 1= RC 

-OA = 27.7698 : S 2= 

EMAP ( 7 ) = 

-15.3480 

1 : S 3 = 

EFF (23) 

= 0.0185 







Y 1 = 

0.8984= COMP 

POLY EFF 

AT STATION 

! 1 



: Y16=99999.0000 


0.000000 - 


0.000000 

+99999.0000 

Y 2 = 

0.9056= COMP 

POLY EFF 

AT STATION 

3 



: Y1 7 = 

5.0428 

= 

P (25 ) 

- PS ( 2 6 ) 


♦ 0.0000 

Y 3= 23 

55.0105= 

T ( 1 0 ) - 

459.669922 ♦ 

0.0000 

: Y18 = 

148.4603 

= 

YCOMPD17 * 

2 

9.440002 

♦ 0.0000 

Y 4= 2 

29.3999= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0.0000 

: Y 1 9 = ! 

5473.2461 

s 

FN 

- YCOMPD 18 


♦ 0.0000 

Y 5 = 

43.7250= 

YCOMPD 

4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.5424 

= 

WFE 

/ YCOMPD 19 


♦ 0.0000 

Y 6= 165.5439= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0 . 0000 

: Y2 1 = 

22.0818 


T ( 1 ) 

K £ 


0.500000 

♦ 0.0000 

Y 7 = 

44 .4257 = 

YCOMPD 

i 6 / THETA 

, 14 

♦ 

0.0000 

: Y22 = 

2.4317 

= 

YCOMPD2 

:l / 

Pd ) 


+ 0.0000 

Y 8 = 

1 .8556= 

RNI(14) / 

0.379900 ♦ 

0.0000 

: Y23 = 

1491 .2642 

s 

YCOMPD2 

:2 * WD ( 1 ) 


♦ -0.0000 

Y 9= 4089 . 1970= 

XNMAP 

14 * 

42.203995 ♦ 

0.0000 

: Y59 = 

0.7065 

= 

V- 1 9 

/ V 

-9 


+ 0.0000 

Y1 0 = 

1.9304= 

THETA 

14 * * 

0.500000 

0.0000 

: Y4 0 = 

0 .9950 


0.000000 - 


0.000000 

♦ 0.9950 

Y1 1 = 7893.6445 = 

YCOMPD 

9 * YCOMPD 1 0 

♦ 

0 . 0000 

: Y4 1 = 

44 . 9062 

= 

HP C 14 ) 

1 £ 


0.005000 

♦ 0.0000 

Y1 2 = 

10.0258= 

FAR ( 9 ) - 

0.000000 + 

10.0000 

: Y42 = 

0 . 929? 

= 

T ( 2 4 ) 

1 — 

T ( 23 ) 


* 0.0000 

Y15 = 

0.0000 = 

0.000000 - 

0.000000 ♦ 

0.0000 

: Y43=10929.6289 

= 

XNC1 ) 

* 


4.490000 

+ 0.0000 

T 1= 3 

75.0002 X= YCOMPD 15 Z= 

W = 


10*03/11/91 E=2 

: T 3 = 

0.3918 

X=RMAP (14) Z=XNMAP 14 

W = 

I D = 

LPT X MN E= 1 

T 2= 2184.6992 X= XM Z=XNMAP 1 W= 


ID=BYP 

AREA E=3 

: T 4 = 

0.9950 

X= YCOMPD23 Z= 

XM 

W= 

I D= 

INLETREC E= 1 


P l=YCOMPD41 — > HPX(l) : P 4=YTABLE 4 — > DEFF 


— VARY — HI LO ( + ) OBJECT * TARGET (♦) LIM 

Cl? = AREAC26) 2817.00 2183.00 1.00 AREA(26) YTABLE 2 0.00 L=1 

MODE=YCOMPD 3 PLA = 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 

IDE3 = 0 NVAR = 10 MAX ERR# 2= 3.WD+10/WS = 0.00014 MATRX= 0 LOOP = 15 

IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 

BLEEDS AND LEAKAGES 



FR 

- TO 

SjWCFR ) 

SiW ( 1 ) 

w 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

*W(FR ) 

?iWC 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0034 

2.056 

1121.0 

131.295 

271.29 

0.7000 

B 

7 = 

3 - 

OB 

0.0000 

0.0000 

0.000 

1038.8 

102 .129 

250.65 

0 .6000 

B 5 = 

3 

- 17 

0.0090 

0.0006 

0.356 

744.8 

34 .708 

178.41 

0.2500 

B 

9 = 

3 - 

OB 

0.0321 

0.0021 

1.269 

955.7 

77.745 

230.01 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0060 

3.68 1 

















FR 

- TO 

?;W ( FR ) 

?.W(1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

*'W ( FR ) 

?;W( l ) 

w 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- Q 

0.0577 

0.0034 

2.069 

1362 .8 

246.379 

333.21 

1.0000 

B 

6 = 

6 - 

21 

0 . 0000 

0.0000 

0.000 

1362.8 

246.379 

333.21 

1 .COCO 

B 2 = 

6 

- ii 

0.0585 

0.0023 

1.380 

1562.8 

246.379 

399.72 

1.0000 

B 

8 = 

6 - 

OB 

0.0038 

0.0002 

0.156 

1562.8 

246.379 

333.21 

1 . 0000 

B 4 = 

6 

- 15 

0.0070 

0 . 0004 

0.251 

1362.8 

250.720 

3*3.21 

0.2500 












STA 

6 

TOTL 

0.1070 

0.0063 

3.856 

















FR 

- TO 

*W(FR) 

%U(.\ ) 

W 

T-R 

P 

H 

DH/DHT 












B 1 0 = 

22 

- OB 

0.0000 

0.0000 

0 . OCO 

530.6 

11.796 

126.81 

1 . 0000 












STA 

22 

TOTL 

0.0000 

0.0000 

0.000 



















C 

0 M P 

ONE 

NT P E R F 

0 R M 

A N C E 









N 

ID 

BETA 


XN 

XN-MAP HP 

HPX/PHP 

SF ( N , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAPTYP 

1 

FAN 

1.0258 

2434 

.216 

92.092 8936. 

37 

44.91 

0 . 0000 

901.601 

0.8778 

1.4135 

24.125 

QU1ETENG 

OUIETENG 

1 

3 

HPC 

1.0211 

11202 

.504 

97.435 11101. 

53 

100.20 

0.0000 

SI . 149 

0.838? 

19.6152 

22.54? 

0 . 0 . 

0 . 0 . 

1 

10 

HPT 

0 .0000 

11202 

.504 

101.578 11200. 

66 

129.8 9 

0.0000 

0 . «99 

0 .8°40 

4.0735 

6.248 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

2434 

.216 

96.891 8981. 

23 

0 . 00 

0.0000 

1.001 

0 . 9259 

4.8272 

6.462 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 




RNISF ( 1 , 14), ( 

2,14) 

, (3, 14 ), 

(4,14)= 

1 .00241 

1.00625 

1.00000 

1.00000 







N 0 

Z Z L E 

P E R F 0 R 

M A 

N C E 









NOZZLE 

(N) 

TYP 

FG 

FN 

RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SF ( EX • 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 

1652.38 

798.82 1. 

5181 

0.9942 

0.9487 

294.19 

1372.8 

0.333 

0 . 000 

CFG MDXX 

CD MDXX 

1 

SEC 

( 18-19 ) 

25 

1 1 

7212.24 

4822.89 1. 

7467 

0.9952 

0 .9690 

2184.84 

970.0 

2.532 

0 . 000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


BPRC1) RMIX(l) GAINMXtl) ANGMIX(l) BPR(2) RM1X(2) GAINMXC2) ANGM1X(2) 

14.5149 1.1506 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

18864.6 13242.9 2968.4 .06775 1.129 613.248 962.304 27.77 9098. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

5621.7 0.5280 2968.4 18550. 0 0.4141 9.1671 0.8509 4955. 1.0000 

WARNING: TABLE (S ) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FKT1 

(/,2F10.0»F10.2,2F10.1,3F10.2,/-F10.1 , 2F 1 0 . 3 , F 1 0 . 4 , 2F1 0 . 1 , , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD 1 5 PAMB 

T-AMB(R) HPX ( 3 ) BLD( 9 ) BLD(IO) ERAM WD ( 1 ) WCOR ( 1 ) 

PCI) TCI) 


10. 20000. 0.67 0.0 411.7 0.00 6.75 447.35 

100.2 0.032 0.000 0.9950 613.2 962.3 9.08 487.61 


FMT2 

(F10.2,4F10.1,F10.2,F10.4,F10.2,/,8F10.2,) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOMPD 1 9 WFT YCOMPD 1 8 YCOMPD20 

RC-OA R (25 ) R ( 18 ) T(27) T(20 ) AREA (2 7 ) AREA (20 ) 

WD (27 ) WD ( 20 ) 

14.51 18864.6 13242.9 5473.2 2968.4 148.46 0.5424 27.77 

1.75 1.52 453.09 1244.18 2184.84 294.19 573.72 38.95 

FMT3 

(2FI0.1,F10.2,4F10.4,F10.1/F10.3,F10.1,6F10.0,) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN ( 3 ) T(10) CD- 18 CFG- 1 9 CD-8 CFG-9 

HP ( 1 ) YCOMPD40 BLDP ( 9 ) YCOMPD1 6 YCOMPD 16 YCOMPD 1 6 YCOMPD 1 6 

YCOMPD 1 6 YCOMPD1 6 

2434.2 11202.5 2814.68 0.9690 0.9952 0.9487 0.9942 8936.4 

0.995 77.7 99999. 99999. 99999. 99999. 99999. 99999. 


NASA/CR— 2003-212523 
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TERMAP (VER 12) T1TLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE= 05-26-92 CA3E= 11.0 

(CMS 04-06-92 ) STITLE = 26000 FT, 0.75 MN, MAX CLIMB , RIT=2355 F TIME= 16:15:20 P AGE= IT 



ALT 

PAMB 

TAMEF 

TAMER 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM RPR DEFF ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PT IP TTIPR 

2i 

6000. 

5.22 

0 -33.72 

425.95 

0.0 

0.0 0.0 

449.6 

308.7 

0.750 1 

.446 0.9950 0.9950 7.545 

474 . 00 

0.0000 

0.0000 

0.000 

0.0 

CN) ID 

NS I 

T-R 

P 

W-COR 

W 

73 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

CN) 

1 

FAN 

0 

474.0 

7.545 

990.469 

531 .949 

1 .3265 

0.8959 

0.00000 

0.0 

0 . 000 

0 . 000 

0.914 

0.513 

113.25 

1.0191 

1 

2 

DELP 

0 

518.6 

10.009 

51.171 

34 .855 

0.9914 

0.0000 

0 . 00000 

384.3 

0.232 

9.641 

1.000 

0.681 

123.93 

0.2349 


3 

HPC 

0 

518.6 

9.923 

51.631 

34.864 

22.4015 

0.8589 

0.00000 

0.0 

0.000 

0.000 

1.000 

0.675 

123.93 

1.0241 

3 

A 

COOL 

0 

1350.2 

222.280 

3.373 

31.618 

0 . 0000 

0 .0000 

0 . 00000 

0 . 0 

0.000 

0 . 000 

2.603 

15.125 

329.95 

0.0000 

4 

5 

DELP 

0 

1350.2 


3.373 

31.618 

1 . 0000 

0 . 0000 

0.00000 

23.7 

0.253 

212.852 

2.603 

15.125 

329.95 

0.0000 

5 

6 

DELP 

0 

1350.2 

222.280 

3.373 

31.618 

0 . 9772 

0 . 0000 

0 . 00000 

20.6 

0.295 

209.638 

2.603 

15.125 

329.95 

0.4000 

6 

7 

HX C 

0 

1350.2 

217.223 

3.082 

28.235 

1 . 0000 

0 . 0000 

0.00000 

26.7 

0.203 

211 .266 

2.603 

14.781 

329.95 

0.0000 

7 

8 

BURN 

0 

1334.9 

217.223 

3.065 

28.235 

0.9813 

0.9990 

0 . 00000 

26.5 

0.203 

211.261 

2.574 

14.781 

325 .97 

0.6799 

8 

9 

COOL 

0 

2898.0 

213.169 

4.721 

28 . 968 

0.0000 

0 .0000 

0 . 02595 

0.0 

0 .000 

0.000 

5.587 

14.505 

788.89 

0.0000 


10 

HPT 

0 

2814.4 

213. 169 

5.090 

30 . 792 

4 .8334 

0.8978 

0.02438 

0.0 

0.000 

0 . 000 

5.246 

14.505 

761 .70 

1.0046 

10 

11 

PWRK 

0 

2045.2 

44.104 

20.375 

30.792 

0.0000 

0 .0000 

0 . 02438 

0.0 

0.000 

0.000 

3.943 

3.001 

532.47 

0.0007 

11 

12 

COOL 

0 

2029.3 

44.104 

21.098 

32.010 

0 . 0000 

0.0000 

0.02343 

0.0 

0.000 

0.000 

5.912 

3.001 

527.27 

0.0000 

12 

13 

DELP 

0 

1983.8 

44.104 

22.041 

33 .823 

0.9970 

0.0000 

0.02215 

196.0 

0.200 - 

42.959 

3.825 

3.001 

513.38 

0.1163 

13 

14 

LPT 

0 

1983.8 

43.970 

22.615 

33.822 

5.0152 

0 . 9297 

0.02215 

0.0 

o.ooo - 

0 . 000 

3.725 

2.992 

513.39 

1 . 0003 

14 

15 

COOL 

0 

13 78.7 

8.767 

92.434 

33.822 

0 . COOO 

0 . 0000 

0.02215 

0.0 

0.000 

0.000 

2.658 

0.597 

344.67 

0.0000 

15 

16 

DELP 

0 

1378.6 

8.767 

93.032 

34 . 043 

0 . 9927 

0 .0000 

0 . 02200 

406.6 

0.441 

7.711 

2.658 

0.597 

344.57 

0.0609 

16 

17 

COOL 

0 

1378.6 

8.703 

93.720 

34 .043 

0 . 0000 

0.0000 

0.02200 

0.0 

0 .000 

0.000 

2.658 

0.592 

344.57 

0.0000 

17 

18 

NOZZ 

0 

1373.1 

8.703 

94.395 

34.357 

1 .6673 

0.0000 

0.02179 

1.0 

0.000 

0.000 

2.647 

0.592 

343.03 

0.0000 

18 

19 

TH8 

0 

1203. A 

5.220 

147.341 

34.257 

1 . 6673 

0.0000 

0.02179 

294.2 

0.899 

5.220 

2.320 

0.355 

2«7 . <»0 

1.0000 

19 

20 

EX9 

0 

1205. A 

5.220 

147 . 34 1 

34.357 

1 .0000 

0 . 0000 

0.02179 

294.2 

0.899 

5.220 

2.320 

0.355 

297.90 

0.0000 

20 

21 

COOL 

0 

518.6 

10.009 

729.800 

497.094 

0.0000 

0.0000 

0 . 00000 

0.0 

0 .000 

0.000 

1.000 

0.681 

123.93 

0.0000 

21 

22 

DELP 

0 

518.6 

10.009 

729 .800 

497.094 

0.9963 

0.0000 

0 . 00000 

3500.0 

0.384 

9.043 

1.000 

0.681 

123.93 

0.0378 


23 

HX H 

0 

518.6 

9.972 

732.476 

497.094 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.385 

9.002 

1.000 

0.679 

123.93 

0.0000 

23 

24 

DELP 

0 

519.5 

9.972 

733.143 

497.094 

1 .0000 

0.0000 

0 . 00000 

3500.0 

0 . 386 

9.000 

1.002 

0.679 

124.15 

0.0000 

24 

25 

NOZZ 

0 

519.5 

9.972 

733.143 

497.094 

1.9105 

0 .0000 

0.00000 

1.0 

0.000 

0 . 000 

1.002 

0.679 

124 . 15 

0.0000 

25 

26 

TH18 

0 

432. 7 

5 .265 

1267.240 

497.094 

.1 .8939 

0.0000 

0 . 00000 

2185.2 

1 . 000 

5.265 

0.834 

0.358 

103.37 

1.0000 

26 

27 EX1 9 

0 

432. 7 

5.265 

1267.240 

497.094 

1 . 0088 

0 . 0000 

0.00000 

2185.2 

1.000 

5.220 

0.834 

0.358 

103.37 

0.0000 

27 


S 1= RC-OA = 

29 

.4596 

: S 2=EMAP (7 ) = 

-15.3419 : 

S 3 

= EFF (23 )= 

0. 

0185 







Y 1= 0.9000= 

COMP POLY EFF AT 

STATION 

1 



Y 1 6 = 

99999.0000= 

0.000000 



0.000000 

♦ 90 

999.0000 

Y 2= 0.9059= 

COMP POLY EFF AT 

STATION 

3 



Y 1 7 = 

4.7076= 

P (25 ) 

— 

PS ( 26) 


♦ 

0.0000 

Y 3= 2354.7439= 



T ( 1 0 ) 

— 


459.669922 

♦ 

0.0000 

Y18 = 

138.5909= 

YCOMPD 17 

K 


29.440002 

♦ 

0.0000 

Y 4= 229.2297= 



H( 10 ) 

— 

H ( 1 1 ) 

♦ 

0 .0000 

Y 1 9 = 

4703.2461= 

FN 

— 

YCOMPD 18 


♦ 

0.0000 

Y 5= 43.6986= 



YCOMPD 4 

/ 

THETA 

10 

♦ 

0.0000 

Y2 0 = 

0.5609= 

WFE 

/ 

YCOMPD1 9 


+ 

0.0000 

Y 6= 168 . 7209= 



H( 14 ) 

— 

HUB) 

♦ 

0.0000 

Y2 1 = 

21.7714= 

T ( 1 ) 

tt 

K 

0.500000 

♦ 

0.0000 

Y 7= 45.2908= 



YCOMPD 6 

/ 

THETA 

14 

♦ 

0.0000 

Y22 = 

2.8854= 

YCOMPD2 1 

/ 

P(l) 



0.0000 

Y 8= 1 . 6379 = 



RNI ( 14 ) 

/ 


0.379900 

♦ 

0 .0000 

Y23 = 

1534 . 9089= 

YCOMPD22 

K 

WD( 1 ) 


♦ 

- 0.0000 

Y 9= 4140.9023= 



XNMAP 14 

* 


42.203995 

♦ 

0.0000 

Y3 9 = 

0. 6787= 

V— 1 9 

/ 

V- 9 


♦ 

0.0000 

Y10= 1.9301= 



THETA 14 

* * 


0.500000 

♦ 

0.0000 

Y4 0 = 

0 . 9950= 

0 .000000 

— 


0.000000 

+ 

0 .9950 

Y1 1 = 7992.3477= 



YCOMPD 9 

* 

YCOMPD1 0 

♦ 

0 . 0000 

Y4 1 = 

40.3690= 

HP ( 1 4 ) 

* 


0 . 005000 

4 

0.0000 

Y 1 2 = 10.0260 = 



FAR ( 9 ) 

— 


0 . 000000 

♦ 

1 0 .0000 

Y42 = 

0.9451= 

T ( 24 ) 

— 

T (23 ) 


4 

0 .0000 

Y15= 0.0000= 



0.000000 



0 .000000 

♦ 

0 .0000 

Y4 3 = 

11066.3047= 

XNC 1 ) 

* 


4.490000 

4 

0.0000 

T 1= 375.0002 

X = 

YCOMPD 15 Z= 


W = 

I D = 

03/11/91 E=2 : 

T 3 = 

0.4143 

X = RMAP (14) Z = XNM, 


14 W = 

I D = 

LPT 

X MN E= 1 

T 2= 2184.6997 

X = 

XM 

Z=XNMAP 

1 w = 

ID=: 

BYP 

AREA E=3 : 

T 4 = 

0.9950 

X=YCOMPD23 Z= XM 

W = 

I D = 

1 WLETREC E= 1 


P 1 = YCOMPD4 1 — > HPXU) : P A = YTABLE A — > DEFF 


— VARY — HI LO t ♦ ) OBJECT = TARGET C + ) LIM 

Cl 9= AREA ( 26 ) 2817.00 2183.00 1.00 AREA (26 ) YTAELE 2 0.00 L = 1 

MODE= YCOMP D 3 PLA= 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 


I DES = 0 

NVAR 

= 10 MAX ERRtt 1= 1 9 . CONSTR . = 0.00023 

MATRX= 

0 LOOP 

= 14 








1 Of 'T LOOPS = 

1 MAX ERROR = 0. = 0.00000 













B 

LEEDS AND LEAK 

AGES 










FR 

- TO 

JiW ( FR ) 

?;W( 1 ) W T-R P 

H 

DH/DHT : 

FR - 

TO ( FR ) 

SWt 1 ) 

W 

T-R P 


H 

DH/DHT 

B 3= 3 

- 12 

0.0520 

0.0034 1.813 1108.6 115.052 

268 . 14 

0.7000 : 

B 7= 3 - 

OB 0.0000 

0.0000 

0.000 1026.3 89. 

260 

247.54 

0 . 600Q 

B 5= 3 

- 17 

0 .0090 

0.0006 0.314 732.5 29.914 

175.43 

0.2500 : 

B 9= 3 - 

OB 0.0321 

0 . 0021 

1.119 

943.3 67. 

739 

226.94 

0.500Q 

STA 3 

TOTL 

0 .0931 

0.0061 3.246 











FR 

- TO 

*iVi ( FR ) 

?iW(l) W T-R P 

H 

DH/DHT : 

FR - 

TO r;W(FR) 

( 1 ) 

W 

T-R P 


H 

DH/DHT 

B 1= 6 

- 9 

0.0577 

0.0034 1.824 1350.2 217.223 

329.95 

1.0000 : 

B 6= 6 - 

21 0.0000 

0 . 0000 

0.000 1 

350.2 217. 

223 

329.95 

1 .0000 

B 2= 6 

- 11 

0.0385 

0.0023 1.217 1350.2 217.223 

395.87 

1.0000 : 

B 8= 6 - 

OB 0.0038 

0 . 0002 

0.120 1 

350.2 217. 

223 

329.95 

1 .0000 

B 4= 6 

- 15 

0 . 0070 

0.0004 0.221 1350.2 221.016 

329.95 

0.2500 









STA 6 

TOTL 

0. 1070 

0.0064 3.383 











FR 

- TO 

%U ( FR ) 

LW( ] ) W T-R P 

H 

DH/DHT 









B1 0= 22 

- OB 

0 . 0000 

0.0000 0.000 518.6 9.972 

123.93 

1 . 0000 









STA 22 

TOTL 

0 .0000 

0.0000 0.000 













C 1 

OMPONENT PERFOR 

M A N C 

E 









N ID 


BETA 

XN XN-MAP HP 

HPX/PHP 

SF ( N , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAPTYB 

1 FAN 


1.0312 

2464.656 94.573 8034.87 

40.37 

0.0000 

927 . 989 

0.8792 

1 .4447 

22.347 

QUIETENG 

QUIETENG 

1 

3 HPC 


1.0164 

11152.133 98.116 9772.56 

100.20 

0.0000 

83.722 

0.8387 

20.4571 

21 .958 

0. 0 . 

0 

. 0. 

1 

10 HPT 


0.0000 

11152.133 101.129 9873.24 

113,52 

0.0000 

1 .000 

0.8937 

4 . 0708 

6.235 

JAN. 2690 

JAN 

.2690 

1 

14 LPT 


0.0000 

2464.656 98.116 8073.80 

0 . 00 

0 .0000 

1 .000 

0.9242 

5 .0152 

6.497 

ANALYTIC 

ANALYTIC 

1 

14 LPT 



RN ISF(1 » 14), (2, 14), (3, 14) 

, (4 , 14 ) = 

1.00223 

1 . 00560 

1.00000 

1 .00000 








NOZZLE PERFORMA 

N C E 










NOZZLE 

(N) TV P FG FN RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SF ( EX • 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI (8- ' 

9 ) 

18 

1 1596.90 774.75 1.6673 

0 . 9948 

0.9561 

294.19 

1503.2 

0.302 

0.000 

CFG MDXX 

CD 

MDXX 

1 

SEC (18- 

-19) 

25 

1 15792.54 4067.09 1.9105 

0.9957 

0.9777 

2185.20 

1020.2 

2.303 

0.000 

CFG MDXX 

CD 

MDXX 

1 


FINAL ENGINE PERFORMANCE 


BPR ( 1 ) RMIXC1) GAINMX ( 1 ) ANGMIX(l) 
1A.2619 1.1A59 0.0000 0.0000 


BPR 12) RMIXC2) GAINMX(2) ANGMIXC2) 

0.0000 0.0000 0.0000 0.0000 


FG FRAM 

17389. A 125A7.6 


WFE FAR ST 
2638.1 .06775 


EPR WAENG WACOR RCOA 

1.153 531. 9A9 990. A69 29. A6 


FNR1 FNGF 
9A31. 1.0000 


FN SFC 

A8A 1 . 8 0.5AA9 


WFT FHV 
2638.1 18550. 


NODISS EFFTH 
0 0.A2A0 


FN/WA EFFOA WFTR1 WFTGF 

9.1021 0.850A 5375. 1.0000 


WARNING: TABLE tS ) EXTRAPOLATED. 


NPTOT = A8 NP1 = 16 NP2 = 16 


NP 3 = 16 


FMT1 


( / , 2F 10. 

OtFlO.2,2 

FI 0 . 1 , 3F1 0 

. 2 , / , F 1 0 , 

. 1 ,2F10 . 3 i 

j F 1 0 . 4 , 2 

F 1 0 . 1 , 


IPUNCH = 

412 

1 

1385 

450 

1251 

1553 

827 


1178 

797 

734 

1148 

122 

123 

550 

128 7 

1257 

NAMES = 

CASE 

ALT 

XM 

DTAMB 

V-KTAS 

YCOMPD 15 

PAMB 


T-AMB(R) 

PCI) 

HPXU) 

Til) 

BLD ( 9 ) 

BLDC 10 ) 

ERAM 

WD ( 1 ) 

WCOR ( 1 ) 


11. 26000. 0.75 0.0 

100.2 0.032 0.000 0.9950 


AA9.6 
531 .9 


0.00 

990.5 


5.22 
7 .55 


A25 .95 
A 7 A . 00 


FMT2 

(F1G.2,4F10. 1 ,F10.2»F10.4-F10.2,/ , 8F 1 0 . 2 , ) 


ipunch’ = 

314 

651 

665 

1557 


901 

895 

888 

1174 


1313 

1306 



NAMES = 

BPR t 1 ) 

FG 

F-RAM 

YCOMPD1 9 


RC-OA 

R (25 ) 

R ( 18 ) 

T ( 2 7 ) 


WD ( 27 ) 

WD (20) 




1323 

1167 


WFT 
T I 20 ) 


1556 1558 

30 23 

YCOMPD 1 8 YCOMPD20 
AREA ( 27 ) AREA120 ) 


1A.26 17389. A 125A7.6 A703.2 2638.1 138.59 0.5609 29. A6 

1.91 1.67 A32.72 1203.37 2185.20 29A.19 A97.09 34.36 


FMT3 


(2F10.1 ,F10.2,4F10 

1 - 4 ? F 1 0 . 1 /F 1 0 . 3 , F 1 0 

.1 , 6F1 0 . 

Of ) 



IPUNCH = 1459 

1448 

1157 

413 

416 

415 

418 

698 

1554 

1578 

1554 

274 

1554 

1554 

1554 

. 1554 

NAMES = XNC 14) 

XNC 3 ) 

TUO) 

CD- 18 

CFG- 1 9 

CD-8 

CFG- 9 

HP ( 1 ) 
YCOMPD1 6 

YCOMPD40 
YCOMPD 16 

BLDP (9 ) 

YCOMPD16 

YCOMPD16 

YCOMPD1 6 

YCOMPD 1 6 


2A6A.7 11152.1 2814. 41 

0.995 67.7 99999. 


0.9777 0.9957 0.9561 0.9948 8034.9 

99999. 99999. 99999. 99999. 99999. 


NAS A/CR— 2003-2 1 2523 
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Lt= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE = 05-26-92 CASE= 12.0 


(CMS 04 

-06-92) STITLE= 30000 

FT • 0.75 

MN, MAX i 

CLIMB, R I T=2355 F 






T1ME = 

1 6rl5:20 

P AGE= 18 

ALT 

PAMB TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM 1 

RPR DEFF ERAM PI 

T1R 

DEFT1P ERAMTP 

PTIP TTIPR 

30000. 

4.364 -47.99 

411.68 

0.0 

0.0 0. 

0 442.1 

283.5 i 

0.750 1 

.446 0.9950 0.99 

50 6.309 

458.13 0.0000 0.0000 

0.000 0.0 

(N) ID 

NS I T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N » 1 (N) 

1 FAN 

0 458.1 

6.309 

1011 .055 

461.822 

1.3528 

0.8943 

0.00000 

0 . 0 

0.000 

0.000 

0 .883 

0.429 

109.45 

1.0191 1 

2 DELP 

0 504.4 

8.535 

53.008 

31 .217 

0.9907 

0.0000 

0.00000- 

384.3 

0.241 

8.197 

0.972 

0.581 

120.53 

0.2349 2 

3 HPC 

0 504.4 

8.456 

53.513 

3 1 . 222 

23.5305 

0.8577 

0.00000 

0 . 0 

0.000 

0 . 000 

0.972 

0.575 

120.53 

1.0241 3 

4 COOL 

0 1335.9 

198.964 

3.357 

28.315 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0 .000 

2.576 

13.539 

326.24 

0.0000 4 

5 DELP 

0 1335.9 

198 . 964 

3.357 

28.315 

1 . 0000 

0 . 0000 

0 .00000 

23.7 

0.252 

190.611 

2.576 

13.539 

326.24 

0.0000 5 

6 DELP 

0 1335.9 

198.964 

3.357 

28.315 

0 .9775 

0 . 0000 

0.00000 

20.6 

0.293 

187.765 

2.576 

13.539 

326 .24 

0.4000 6 

7 HX C 

0 1335.9 

194.484 

3.066 

25.285 

1 .0000 

0.0000 

0 . 00000 

26.7 

0.202 

189.207 

2.576 

13.234 

326.24 

0.0000 7 

8 EURN 

0 1320.6 

194.484 

3.049 

25.285 

0.9815 

0 . 9990 

0.00000 

26.5 

0.202 

189.203 

2.546 

13.234 

322.27 

0.6799 8 

9 COOL 

0 2898.6 

190.893 

4.722 

25.947 

0.0000 

0 .0000 

0.02618 

0.0 

0.000 

0.000 

5.589 

12.989 

789.32 

0.0000 9 

10 HPT 

0 2814.3 

190.893 

5 .091 

27.582 

4.8304 

0.8974 

0 . 02460 

0.0 

0.000 

0 . 000 

5.245 

12.989 

761.89 

1.0046 10 

1) PWRK 

0 2046.0 

39.520 

20.371 

27.582 

0.0000 

0 .0000 

0.02460 

0.0 

0.000 

o.coo 

3.945 

2.689 

532.81 

0.0007 11 

12 COOL 

0 2029.4 

39.520 

21 .091 

28 .672 

0.0000 

0.0000 

0 . 02364 

0 . 0 

0.000 

0.000 

3.913 

2.689 

527.44 

0.0000 12 

13 DELP 

0 1983.3 

39.520 

22 .030 

30.296 

0 .9970 

0.0000 

0.02234 

196.0 

0.200 

38.494 

3.824 

2.689 

513.35 

0.1163 13 

14 LPT 

0 1983.3 

39.400 

22.605 

30.296 

5.0857 

0.9292 

0.02234 

0.0 

0.000 

0.000 

3 . 724 

2.681 

513.35 

1.0003 14 

15 COOL 

0 1374.5 

7 . 747 

93.553 

30.296 

0.0000 

0 . 0000 

0 . 02234 

0 . 0 

0.000 

0.000 

2.650 

0.527 

345.57 

0.0000 15 

16 DELP 

0 1374.2 

7.747 

94 . 157 

30.494 

0 .9925 

0.0000 

0.02220 

406.6 

0.448 

6.787 

2.650 

0.527 

343.46 

0.0609 16 

17 COOL 

0 1374.2 

7.689 

94 .873 

30.494 

0.0000 

0 . 0000 

0.02220 

0.0 

0.000 

0.000 

2.650 

0.523 

343.46 

0.0000 17 

18 NOZZ 

0 1368.6 

7.689 

95.553 

30.775 

1.7618 

0.0000 

0.02199 

1 . 0 

0.000 

0.000 

2.639 

0.523 

341.90 

0.0000 18 

1 9 TH8 

0 1182.3 

4 .364 

156.471 

30.775 

1.7618 

0.0000 

0.02199 

294 

0.949 

4 .364 

2.280 

0.297 

292.42 

1.0000 19 

20 EX 9 

0 1182.3 

4.364 

156.471 

30.775 

1 .0000 

0.0000 

0.02199 

294 . 2 

0.949 

4.364 

2.280 

0.297 

292.42 

0.0000 20 

21 COOL 

0 504.4 

8.535 

731 . 185 

430.605 

0.0000 

0.0000 

0 .00000 

0.0 

0.000 

0.000 

0.972 

0.581 

120.53 

0.0000 21 

22 DELP 

0 504.4 

8.535 

731 . 185 

430.605 

0.9963 

0.0000 

0 . 00000 

3500.0 

0.384 

7.707 

0.972 

0.581 

120.53 

0.0378 22 

23 HX H 

0 504.4 

8.504 

733.877 

430.605 

1 .0000 

0.0185 

0 .00000 

5500.0 

0.386 

7.672 

0.972 

0.579 

120.53 

0.0000 23 

24 DELP 

0 505.4 

8.504 

734.586 

430.605 

1 .0000 

0 .0000 

0.00000 

3500.0 

0.38 7 

7.670 

0.974 

0.579 

120.77 

0.0000 24 

25 NOZZ 

0 505.4 

8.504 

734.586 

430.605 

1 . 9485 

0.0000 

0 .00000 

1 . 0 

0.000 

0.000 

0.974 

0.579 

120.77 

0.0000 25 

26 TH18 

0 420.9 

4.489 

1269.939 

430.605 

1 .8943 

0.0000 

0.00000 

2184.8 

1 .000 

4.489 

0.812 

0.305 

100.55 

1.0000 26 

27 EX 1 9 

0 420.9 

4.489 

1269 .939 

430.605 

1 .0286 

0.0000 

0 . 00000 

2184 .8 

1.000 

4.364 

0.812 

0.305 

100.55 

0.0000 27 

S 1= RC- 

OA = 31.5371 : S 2= 

EMAP ( 7 ) 

= -15.3411 : S 3= 

EFF (2 3 ) 

= 0.0185 







Y 1 = 

0.8987= COMP 

POLY EFF 

AT STATION 1 



: Y16=99999.0000 

s 

0.000000 - 


0.000000 

♦99999.0000 

Y 2= 

0.9057= COMP 

POLY EFF 

AT STATION 3 



: Y 1 7 = 

4 .0145 

= 

P ( 25 ) 

- PS (26 ) 


♦ 0.0000 

Y 3= 2354.6589= 

TC10) - 

459.669922 ♦ 

0.0000 

: Y 1 8 = 

1 18. 1865 

2 

YCOMPD 1 7 * 

2 

9.440002 

♦ 0.0000 

Y 4= 22 

9.0801= 

H( 10 ) - H ( 1 1 ) 

♦ 

0 .0000 

: Y 1 9 = < 

4 348 .8633 

2 

FN 

- YC0MPD18 


♦ 0.0000 

Y 5= 43.6733= 

YCOMPE 

1 4 / THETA 10 

♦ 

0.0000 

: Y2 0 = 

0.5481 

2 

WFE 

/ YCOMPD 1 9 


♦ 0.0000 

Y 6= 16 

9 . 7764= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0.0000 

: Y2 1 = 

21 .4040 

2 

T ( 1 ) 

X K 


0.500000 

♦ 0.0000 

Y 7= 45.5875= 

YCOMPD 6 / THETA 14 

♦ 

0 .0000 

: Y22 = 

3.3927 

2 

YCOMPD2 

1 / 

p(i ) 


♦ 0.0000 

Y 8 = 

1 .4681= 

RNIC14) / 

0 . 3 

79900 ♦ 

0 .0000 

: Y23 = 

1566.8130 

2 

YCOMPD2 

2 * WD ( 1 ) 


♦ -0.0000 

Y 9= 4171 .6367= 

XNMAP 

14 * 

<2.2 

03995 ♦ 

0 . 0000 

: Y 3 9 = 

0 .6395 

2 

V- 1 9 

/ V 

-9 


♦ o.cooo 

Y 1 0 = 

1 . 9298= 

THETA 

14 ** 

0.500000 ♦ 

0.0000 

: Y40 = 

0 .9950 

2 

0.000000 - 


0 . 000000 

♦ 0.9950 

Y 1 1 = 8050.4922 = 

YCOMPD 9 * YCOMPD1 0 

♦ 

0 . 0000 

: Y4 1 = 

36 . 3869 

2 

HP( 14 ) 

tt 


0.005000 

♦ 0.0000 

Y12= 10.0262= 

FAR (9 

1 ) - 

0.000000 ♦ 

10.0000 

: Y42 = 

0.9755 

2 

T (24 ) 


T (23 ) 


♦ 0.0000 

Y1 5 = 

0 . 0000= 

0.000000 - 

0.000000 «■ 

0.0000 

: Y43=l 1 146 .8047 

= 

XN( 1 ) 

* 


4.490000 

+ 0.0000 


T 1= 375.0002 X=YC0MPD1 5 2= W = 10=03/11/91 E=2 : T 3= 0.4227 X=RMAP(14) Z=XNMAP 14 W= ID=LPT X MN E=1 

T 2= 2184.6997 X= XM Z=XNMAP 1 W= ID=BYP AREA E=3 : T 4= 0.9950 X=YCOMPD23 Z= XM W= 1 D= I NLETREC E=1 

P 1 =YCOMPD4 1 — > HPXC1) : P 4 = YT ABLE 4 — > DEFF 


— VARY HI LO (■*) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26) 2817.00 2185.00 1.00 AREA C 26 ) YTABLE 2 0.00 L=1 

MCDE=YCOKPD 3 PLA= 2355.000 ADDPLA= 0.000 PLA LIKIT= PLA 
I DES= 0 NVAR= 1 0 MAX ERR«10= 0. PLA'*' ADD = 0.00014 MATRX= 0 LOOP = 15 

10MT L00P3= 1 MAX ERROR = 0. = 0.00000 

BLEEDS AND LEAKAGES 


FR - TO *W(FR) *«W t 1 ) W T-R P H DH/DHT : FR - TO 5.WCFR) J;W(1) W T-R P H DH/DHT 

B 3= 3-12 0.0520 0.0035 1.624 1094.2 102.311 264.53 0.7000 : B 7= 3 - OB 0.0000 0.0000 0.000 1012.0 79.141 243.96 0.6000 

B 5= 3-17 0.0090 0.0006 0.281 718.2 26.100 171.96 0.2500 ; B 9 = 3 - OB 0.0321 0.0022 1.002 928.9 59.849 223.39 0.5000 

STA 3 TOTL 0.0931 0.0063 2.907 

FR - TO ?iW ( FR ) 5;W(1) W T-R P H DH/DHT : FR - TO >;W(FR) SWfl ) W T-R P H DH/DHT 

B 1= 6 - 9 0.0577 0.0035 1.634 1335.9 194.484 326.24 1.0000 : B 6= 6-21 0.0000 0.0000 0.000 1335.9 194.484 326.24 1.0000 

B 2= 6-11 0.0385 0.0024 1.090 1335.9 194.484 391.51 1.0000 : B 8= 6 - OB 0.0058 0.0002 0.108 1335.9 194.484 326.24 1.0000 

B 4= 6-15 0.0070 0.0004 0.198 1335.9 197.844 326.24 0.2500 

STA 6 TOTL 0.1070 0.0066 3.030 

FR - TO ?;W(FR ) ( 1 ) W T-R P H DH/DHT 

E10= 22 - OB 0.0000 0.0000 0.000 504.4 8.504 120.53 1.0000 

STA 22 TOTL 0.0000 0.0000 0.000 




C 

OMPONENT PE 

R F 0 R M 

> 

z 

o 

E 








N 

ID 

BETA 

XN XN-MAP 

HP HPX/PHP 

SF ( N , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

1.0133 

2482.585 96.896 

7241 .89 

36.39 

0.0000 

947.277 

0 .8776 

1.4805 

21.821 

OUIETENG 

QUIETENG 

1 

3 

HPC 

1 .0097 

11097.066 98.992 

8737.98 

100.20 

o.ocoo 

86 .773 

0 .8375 

21 .4835 

21.194 

0 . 0 . 

0 . 0 . 

1 

10 

HPT 

0 . 0000 

11097.066 100.633 

8839 . 1 0 

100.66 

0 . 0000 

1.000 

0.8933 

4.0684 

6.220 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

2482.585 98.845 

7277.39 

0 . 00 

0.0000 

1 . 000 

0 . 9244 

5.0857 

6.517 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 


RN I SF ( 1 , 

14), (2, 14) 

,(3,14) 

, (4,14)= 

1 .00202 

1 .00488 

1 .00000 

1.00000 







NOZZLE PER 

FORMA 

N C E 









NOZZLE 

(N) 

TYP FG FN 

RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SF (EX , 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 1498.28 774.37 

1.7618 

0.9852 

0.9612 

294 . 1 9 

1573.9 

0.2 75 

0.000 

CFG MDXX 

CD MDXX 

1 

StC 

( 18-19 ) 

25 

1 13678.27 3692.68 

1.9485 

0.9959 

0.9798 

2184.80 

1006.2 

2.091 

0.000 

CFG MDXX 

CD MDXX 

1 



F I 

N A L 

ENG 

I N E 

PER 

FORMA 

N C E 



BPRC1 ) 

R M I X ( 1 ) 

GAlNMX(l) ANGMIX(l) 

BPR (2 ) 

R M I X ( 2 ) GA I NMX ( 2 ) 

ANGMIXt 

2) 

13.7959 

1 .1060 

0.0000 

0.0000 

0.0000 

0.0000 0 

. 0000 

0.0000 


FG 

FRAM 

WFE 

FARST 

EPR 

WAENG 

WACOR 

RCOA 

FNR1 

FNGF 

15176.5 

10709.5 

2383.5 

.06775 

1.219 

461 .822 

1011.055 

51.54 

10406. 

1 . 0000 

FN 

SFC 

WFT 

FHV 

NODISS 

EFFTH 

FN/WA 

EFFOA 

WFTR1 

WFTGF 

4467.1 

0.5336 

2383.5 

18550. 

0 

0.4149 

9.6727 

0 .8484 

5908. 

1.0000 

WARNING: 

TABLE (S) 

EXTRAPOLATED. 







NPTOT = 

48 NP1 = 16 

NP2 

= 16 

NP 3 = 

16 





FMT1 

(/,2F10.0,F10.2»2F10. 1 ,3F10.2,/,F10.1«2F10.3«F10.4,2F10. 1 » , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YC0MPD15 PAMB 

T-AMB(R) HPXC3) BLD ( 9 ) BLD(IO) ERAM WD(1) WCOR ( 1 ) 

PI 1 ) Til ) 


12. 30000. 0.75 0.0 442.1 0.00 4.36 411.68 

100.2 0.032 0.000 0.9950 461.8 1011.1 6.31 458.13 


FMT2 

( F 1 G . 2 , 4F 10.1 ,F1C.2,F10.4,F1Q.2,/,8F10.2, ) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES * EPR(l) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD20 

RC-OA R f 25 ) R C 1 8 ) T(27 ) T(20) AREAC27) AREA(20 ) 

WD(27) WD (20) 

13.79 15176.5 10709.5 4348.9 2383.5 118.19 0.5481 31.54 

1.55 1.76 420.94 1182.33 2184.80 294.19 430.60 30.78 

FMT3 

( 2F 1 0 . 1 » F 1 0 . 2 - 4F 1 0 . 4 • F 1 0 . 1 /F 1 0 . 3 f F 1 0 . 1 ,6F10.0, ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XM t 3 ) T(10) CD- 18 CFG- 19 CD-8 CFG- 9 

HP ( 1 ) YCOMPD40 BLDP ( 9 ) YCOMPD1 6 YCOMPD1 6 YCCMPD1 6 YCOMPD1 6 

YCOMPD1 6 YCOMPD1 6 

2482.6 11097.1 2814.33 0.9798 0.9959 0.9612 0.9952 7241.9 

0.995 59.8 99999. 99999. 99999. 99999. 99999. 99999. 
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LOW NOISE MODEL (Fl.OW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
FT, 0.75 MN, MAX CLIMB, RIT=2355 F 


DATE= 05-26-92 
TIME= 16:15:20 


ALT PAMB TAMBF TAMBR 
33000. 3.800 -58.68 400.99 


DTAMB DTAMTP PRELHM KTAS KCAS XM RPR DEFF ERAM PI T1R 

0.0 0.0 0.0 456.3 265.3 0.750 1.446 0.9950 0.9950 5.494 446.23 0.0000 0.0000 


PTIP TTIPR 

0.000 0.0 


0 446.2 
0 493.7 
0 493.7 
0 1325.2 
0 1325.2 


5.494 

7.545 

7.471 

182.440 

182.440 

182.440 


1027.086 

54.393 

54.959 


413.939 

28.624 

28.638 

25.972 

25.972 

25.972 


7 

HX C 

0 

1325.2 

178.365 

3.054 

23.193 

1 . 0000 

8 

BURN 

0 

1309 .8 

178.365 

3.037 

23.193 

0 . 98 1 7 

9 

COOL 

0 

2899.5 

175.099 

4 . 724 

23.804 

0 .0000 

10 

HPT 

0 

2814.6 

175.099 

5 . 092 

25.303 

4 . 8 2 7 2 

1 1 

PWRK 

0 

2046.8 

36.273 

20.365 

25.303 

0.0000 

12 

COOL 

0 

2029.9 

36.273 

21 . 082 

26.303 

0.0000 


DELP 

0 

1983.2 

36.273 

22.017 

27.792 

0.9970 

14 

LPT 

0 

1983.2 

36.164 

22.591 

27.791 

5 . 1259 

15 

COOL 

0 

1372.5 

7.055 

94.169 

27.791 

0 . 0000 

16 

DELP 

0 

1372.2 

7.055 

94 .775 

27.973 

0 . 9923 

17 

COOL 

0 

1372.2 

7.001 

95.507 

27.973 

0 . 0000 

18 

NOZZ 

0 

1366 . 6 

7.001 

96. 189 

28 .230 

1 .8424 

19 

TH8 

0 

1166.8 

3.800 

163.751 

28 .230 

1 .8424 

20 

EX9 

0 

1166.8 

3.800 

163.751 

28.230 

1 . 0000 

21 

COOL 

0 

493.7 

7.545 

732.206 

385.316 

0.0000 


DELP 

0 

493.7 

7.545 

732.206 

385.316 

0 .9963 

23 

HX H 

0 

493.7 

7.518 

734.91 1 

385.316 

1.0000 

24 

DELP 

0 

494 . 7 

7.518 

735.653 

385.316 

1.0000 

25 

NOZZ 

0 

494 . 7 

7.518 

735.653 

385.316 

1 .9783 

26 

TH 1 8 

0 

412.1 

3.968 

1271 . 908 

385.316 

1 .8945 

27 

EX 1 9 

0 

412.1 

3.968 

1271.908 

385.316 

1.0443 


0.00000 
0. 00000 
0.00000 
0.00000 
0 .00000 
0 . 00000 
0 . 00000 
0 . 00000 
0.02637 
0.02477 
0.02477 
0 . 02380 
0.02250 
0 . 02250 
0.02250 
0.02235 
0.02235 
0 . 02214 
0.02214 
0.02214 

0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
0 . 00000 
0.00000 


THETA DELTA 


0.000 

7.230 

0.000 

0.000 

174.841 

172.253 

173.564 


0.000 

5.590 

1 1 .915 

789.77 

0.0000 

9 

0.000 

5.246 

11.915 

762.15 

1 . 0046 

10 

0.000 

3.946 

2.468 

533.17 

0.0007 

1 1 

0.000 

3.914 

2.468 

527.66 

0.0000 

12 

35.334 

3.824 

2.468 

513.42 

0.1163 

13 

0.000 

3.724 

2.461 

513.42 

1 .0003 

14 

0.000 

2 . 646 

0.480 

543.10 

0.0000 

15 

6.167 

2.646 

0.48 0 

342 .97 

0.0609 

16 

0.000 

2.646 

0.476 

342.97 

0 . 0000 

17 

0.000 

2.635 

0.476 

341.39 

0.0000 

18 

3.800 

2.250 

0.259 

288.40 

1 . 0000 

19 

3.800 

2.250 

0.259 

288.40 

0.0000 

20 


33.2089 : S 2=EMAP(7) = 


-15.3409 : S 3= EFF(23)= 


0.8976 

0.9049 

2354.9526 

228.9795 

43.6515 


1 .3475= 
4205.2969= 
1 . 9298= 
8111 .3164= 
10 . 0264= 
0 . 0000 = 

375.0002 

2184.6997 


COMP POLY EFF AT STATION 1 
COMP POLY EFF AT STATION 3 
T ( 1 0 ) - 45 

H ( 1 0 ) - H ( 1 1 ) 

YCOMPD 4 / THETA 10 
H( 14 1 - H C 1 5 ) 

YCOMPD 6 / THETA 14 
RNI C 14 1 / 

XNMAP 14 * 4 

THETA 14 ** 

YCOMPD 9 * YCOMPD 1 0 
FAR ( 9 ) - 

0.000000 - 

X=YC0MPD15 Z= W= 

X= XM Z=XNMAP 1 W= 


0.379900 

42.203995 

0.500000 

0.000000 

0.000000 


=99999 . 0000= 
= 3.5497= 
= 104.5027= 
= 4079.2280= 
= 0.5396= 
= 21.1241= 
= 3.8451= 
= 1591.6560= 
= 0.6112= 
= 0.9950= 
= 33.4856= 
= 0.9985= 
=11251.0234= 


0.000000 
P (25 1 
YCOMPD 1 7 


- YCOMPD18 
/ YCOMPD 19 


ID=03/11/91 E=2 
ID=BYP AREA E=5 


WFE / YCOMPD 

T ( 1 ) *« 

YC0MPD2 1 / P(l) 
YC0MPD22 x WD ( 1 ) 
V- 1 9 / V- 9 

0.000000 - 
HP (1 4 ) * 

T ( 24 ) - T ( 23 

XN(1) * 

X=RMAP (14) Z=XNMAP 14 W= 
X= YCOMPD23 2= XM W= 


0 .000000 
0 . 005000 


♦99999.0000 

♦ 0.0000 

♦ 0.0000 

♦ O.OOCO 

♦ 0.0000 

♦ O.OOCO 

♦ 0.0000 

4 -0.0000 

♦ 0.0000 

♦ 0.9950 

♦ 0.0000 

♦ 0.0000 

♦ 0.0000 


ID=LPT X MN E= 1 
I D= INLETREC E=1 


P 1 =YCOMPD4 1 — > HP X ( 1 ) : P 4 = YTABLE 4 — > DEFF 

— VARY — HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA 12 6) 2817.00 2183.00 1.00 AREA 1 2 6 ) YTABLE 2 0.00 L=1 


MODE=YCOMPD 3 PLA= 2355.000 ADDPLA= 

I DES= 0 NVAR= 1 0 MAX ERR« 2= 3.WD+10/WS 

IOMT LOOPS= 1 MAX ERROR = 0. 


0.000 PLA L I M I T = PLA 
= 0.00036 MATRX= 0 LOOP= 14 
= 0.00000 

LEAKAGES 


FR - TO I;W(FR ) 5>.W t 1 ) 

B 3= 3-12 0.0520 0.0036 

B 5= 3-17 0.0090 0.0006 

STA 3 TOTL 0.0931 0.0064 

FR - TO JiWCFR 1 J;W( 1 ) 
B 1= 6 - 9 0.0577 0.0036 

B 2= 6-11 0.0385 0.0024 

B 4= 6-15 0.0070 0.0004 

STA 6 TOTL 0.1070 0.0067 

FR - TO ’4WCFR ) *U{ 1 ) 

B1 0= 22 - OB 0.0000 0.0000 
STA 22 TOTL 0.0000 0.0000 


W T-R P 

1.489 1083.4 93.369 

0.258 707.4 23.482 

2 . 666 


H DH/DHT 
261.81 0.7000 
169.35 0.2500 


1.499 1325.2 
1.000 1325.2 
0.182 1325.2 
2 .779 

W T-R 

0.000 493.7 

0 . 000 


P H DH/DHT 
178.365 323.46 1.0000 
178.365 388.30 1.0000 
181.421 323.46 0.2500 


FR - TO *WCFR ) ?iWC 1) 
B 7= 3 - OB 0.0000 0. 0000 
B 9= 3 - OB 0.0321 0.0022 

FR - TO C FR ) ?iW( 1 ) 
E 6 = 6-21 0.0000 0.0000 

B 8= 6 - OB 0.0058 0.0002 


W 

T-R 

P 

H 

DH/DHT 

0.000 

1001 . 1 

72.068 

241.27 

0.6000 

0.919 

918.1 

54.358 

220.72 

0.5000 

W 

T-R 

P 

H 

DH/DHT 

0.000 

1325.2 

178.365 

323.46 

1 .0000 

0.099 

1325.2 

178.365 

323.46 

1 .0000 


P H DH/DHT 

7.518 117.98 1.0000 


COMPONENT 


PERFORMANCE 


BETA XN 

1.0003 2501.342 

1.0040 11060.852 
0.0000 11060.852 
0.0000 2501.342 


XN-MAP 
98 . 922 
99 . 729 
100 . 302 
99.595 


HP 

6662.95 

8005.98 

8105.65 

6697.13 


HPX/PHP 

33.49 

100.20 

91.73 

0.00 


SF ( N • 2 ) 
0.0000 
0.0000 
0.0000 
0 . 0000 


W-MAP EFF-MAP 
962.297 0.8762 

89.118 0.8357 

1.000 0.8931 

1.000 0.9246 


RN1SFC 1 , 14 ) * (2 » 14 ) , (3 » 14 ) , (4 » 14 )= 1.00164 1.00393 


R-MAP 
1 .5086 
22.2905 
4 . 0658 
5.1259 
1.00000 


PERFORMANCE 


NOZZLE CN 
PRI (8-9) 18 
SEC (18-19) 25 


(N) TYP FG FN RJ CFG CD 

18 1 1422.84 767.74 1.8424 0.9955 0.9657 

25 1 12254.46. 3415.99 1.9783 0.9960 0.9812 

FINAL ENGINE PERFORMANCE 


AREA ( TH ) V-EXIT SF(TH,2) 
294.19 1628.9 0.257 

2185.20 995.6 1.947 


SMRELL FLOW ID EFF ID MAPTYP 
21.376 OUIETENG QUIETENG 1 

20.573 0. 0. 0. 0. 1 

6.211 JAN. 2690 JAN. 2690 1 

6.538 ANALYTIC ANALYTIC 1 


SF ( EX • 2 ) CFGT ID CDT ID MAPTYP 

0.000 CFG MDXX CD MDXX 1 

0.000 CFG MDXX CD MDXX 1 


BPR(l) RMIX(l) GAlNMX(l) ANGMIX(l) 
13.4614 1.0738 0.0000 0.0000 


BPR ( 2 ) R M I X ( 2 ) GAI NMX ( 2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


FG FRAM WFE FARST EPR WAENG WACOR RCOA 

13657.3 9473.6 2201.4 .06775 1.274 413.939 1027.086 33.21 


FN SFC 

4183.7 0.5262 


WFT FHV 
2201.4 18550. 


FN/WA EFFOA 
10.1071 0.8455 


WFTR1 WFTGF 
6349. 1.0000 


WARNING: TABLE (S ) EXTRAPOLATED. 


^/T^F 10.0»F10.2,2F10. 1 ,3F10.2,/,F10.1,2F10.3,F10.4,2F10.1, 
I PUNCH = 412 1 1385 450 1251 155 

1178 734 122 123 530 128 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOP 

BLD(IO) — 


T-AMB(R) HPX ( 3 ) BLD ( 9 ) 


V-KTAS YCOMPD 15 PAMB 
ERAM WD ( 1 ) WCOR(l) 


. 2 * 4F 1 0 . 1 ,F10.2,F10.4,F10.2?/ »8F10.2* ) 


3.80 400.99 

5.49 446.23 


YCOMPD1 9 
T ( 2 7 ) 


YC0MPD18 
AREA(27 ) 


YCOMPD20 
AREA (20) 


13.46 13657.3 9473.6 4079.2 2201.4 

1.98 1.84 412.06 1166.80 2185.20 

FMT3 

(2F10.1,F10.2,4F10.4-F10.1/F10.3,F10.1,6F10.0») 


YCOMPD1 6 YCOMPD1 6 


11060.9 

54.4 


YCOMPD 16 YCOMPD1 6 YCOMPD 16 YCOMPD 16 
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TERMAP (VER 12 

) TITLE 

- NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP 

DUCT MODEL) 

DATE = 

05-26-92 

CASE = 

14.0 

1 CMS 04 

-06-92 

1 STITLE 

= 25000 

FT * 0.75 

MN . MAX CLIMB . RIT=2355 F 






T 1 ME = 

16:15:20 

P AGE= 

20 


ALT 

PAMB 

TAMBF 

TAMER 

DTAMB DTAMTP PRELHF 

I KTAS 

KCAS 

XM RPR DEFF 

ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PTIP 

TTIPR 

35000. 

3.458 

-65.82 

395.85 

0.0 

0.0 0.0 

432.4 

253.4 

0.750 1 

.446 0.9950 0.9950 4.999 

438.29 

0.0000 

0.0000 

0.000 

0.0 

IN) ID 

NS I 

T-R 

P 

W-COR 

w 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF— N » 1 

CN) 

1 

FAN 

0 

438.3 

4.999 

1037.976 

384.097 

1 . 3878 

0.8917 

0 . 00000 

0.0 

0.000 

0.000 

0.845 

0.34 0 

104.70 

1.0191 

1 

2 

DELP 

0 

486.6 

6.938 

55.353 

26.979 

0.9898 

0.0000 

0 . 00000 

384.3 

0.252 

6.637 

0.938 

0.472 

116.27 

0.2349 

2 

3 

HPC 

110 

486.6 

6.867 

55.934 

26.984 2 

5.0256 

0.8546 

0 . 00000 

0.0 

0.000 

0 . 000 

0.938 

0.467 

116.27 

1.0241 

3 

4 

COOL 

0 

1317.7 

171.861 

3.336 

24 .472 

0.0000 

0.0000 

0.00000 

0.0 

0 . 000 

0.000 

2.541 

11.694 

321.53 

0.0000 

4 


DELP 

0 

1317.7 

171.861 

3.336 

24.472 

1 . 0000 

0 . 0000 

0.00000 

23.7 

0.250 

164.740 

2.54 1 

11.694 

321.53 

0.0000 

5 


DELP 

0 

1317.7 

171.861 

3.336 

24.472 

0.9778 

0 .0000 

0.00000 

20.6 

0.291 

162.317 

2.541 

11.694 

321.53 

0.4000 

6 


HX C 

0 

1317.7 

168.043 

3.046 

21.854 

1 . 0000 

0 .0000 

0 .00000 

26.7 

0.200 

163.545 

2.541 

11.435 

321 .53 

0.0000 

7 


BURN 

0 

1302.4 

168.043 

3.029 

21.854 

0.9818 

o . 9« 9 o 

0 . 00000 

26.5 

0.200 

163.542 

2.511 

11.435 

317.57 

0.6799 

8 


COOL 

0 

2899.8 

164.983 

4.725 

22.432 

0.0000 

0 .0000 

0.02649 

0.0 

0.000 

0.000 

5.591 

11.226 

789.99 

0 . 0000 

9 


HPT 

0 

2814.6 

164.983 

5.093 

23.844 

4 .8244 

0 .8971 

0 . 02488 

0.0 

0.000 

0.000 

5.245 

11.226 

762.25 

1.0046 

10 


PWRK 

0 

2047.3 

34.197 

20.358 

23.844 

0.0000 

0.0000 

0.02488 

0.0 

0 .000 

0.000 

3.947 

2.327 

533.37 

0.0007 

11 


COOL 

0 

2030.0 

34.197 

21 .073 

24 . 786 

0 .0000 

0.0000 

0.02391 

0 . 0 

0 .000 

0.000 

3.914 

2.327 

527.77 

0.0000 

12 


DELP 

0 

1983.0 

34.197 

22 . 007 

26.190 

0.9970 

0.0000 

0 . 02260 

196 . 0 

0.200 

- 33.312 

3 .823 

2.327 

513.42 

0.1163 

13 


LPT 

0 

1983 . 0 

34.094 

22.581 

26. 189 

5.1466 

0 . 9281 

0.02260 

0.0 

0.000 

' 0.000 

3.724 

2 . 320 

513.43 

1 .0003 

14 


COOL 

0 

1371 .5 

' 6.625 

94.474 

26 . 189 

0 . 0000 

0 . 0000 

0.02260 

0.0 

0.000 

0.000 

2.644 

0.451 

342.86 

0 . 0000 

15 


DELP 

0 

1371 .2 

6.625 

95.080 

26.360 

0.9923 

0.0000 

0.02245 

406.6 

0.454 

5.784 

2.644 

0.451 

342.72 

0.0609 

16 


COOL 

0 

1371.2 

6.573 

95.820 

26.360 

0.0000 

0 . 0000 

0.02245 

0.0 

0.000 

0.000 

2.644 

0.447 

342.72 

0.0000 

17 


NOZZ 

0 

1365.5 

6.573 

96.502 

26.603 

1 .9009 

0.0000 

0.02224 

1.0 

0.000 

0.000 

2.633 

0.447 

341.12 

0.0000 

18 


TH8 

0 

1161 .8 

3.519 

166.284 

26.603 

1 .8681 

0 . 0000 

0 . 02224 

294 . 2 

1 . 000 

3.519 

2.240 

0.239 

287 . 1 0 

0.9997 

19 

20 

EX9 

0 

1161.8 

3.519 

166.284 

26 . 603 

1.0176 

0.0000 

0.02224 

294.2 

1 . 000 

3.458 

2.240 

0.239 

287.10 

0.0000 

20 

21 

COOL 

0 

486.6 

6.938 

732.710 

357.118 

0.0000 

0.0000 

0 . 00000 

0.0 

0.000 

0.000 

0.938 

0.472 

116.27 

0.0000 

21 

22 

DELP 

0 

486.6 

6.938 

732.710 

357.118 

0 . 9963 

0.0000 

0 . 00000 

3500 . 0 

0.385 

6.262 

0.938 

0 .472 

116.27 

0.0378 

22 

23 

HX H 

0 

486.6 

6.912 

735.421 

357.1 18 

1.0000 

0.0185 

0 . 00000 

3500.0 

0.38 7 

6.233 

0.958 

0.470 

116.27 

0.0000 

23 

24 

DELP 

0 

487.6 

6.912 

736.187 

357.118 

1 .0000 

0.0000 

0.00000 

3500 . 0 

0 . 388 

6.232 

0.940 

0.470 

116.52 

0.0000 

24 

25 

NOZZ 

0 

487.6 

6.912 

736 . 187 

357.1 18 

1 . 9990 

0.0000 

0.00000 

1 .0 

0.000 

0 . 000 

0.940 

0.470 

116.52 

0.0000 

25 

26 

TH18 

0 

406 . 1 

3.649 

1272.892 

357.1 18 

1 .8946 

0.0000 

0.00000 

2185.2 

1.000 

3 . 648 

0.783 

0.248 

97.01 

1.0003 

26 

27 

EX1 9 

0 

406.1 

3.649 

1272.892 

357.118 

1.0551 

0.0000 

0.00000 

2185.2 

1.000 

3.458 

0.783 

0.248 

97.01 

0.0000 

27 

S 

1= RC- 

OA = 

34.3781 : S 2- 

=EMAP C 7 ) = 

-15.3381 

: S 3 = 

EFFC23) 

= 0.0185 









V 1= 0.8966= 

COMP 

POLY EFF AT 

STATION 1 




Y16=99999.0000= 

0.000000 

_ 


0.000000 

♦99999 . 0000 

Y 2= 0.9043= 

COM P 

POLY EFF AT 

STATION 3 




Y1 7 = 3.2642 = 

P C 25 ) 

— 

PSC26 ) 


♦ 

0.0000 

Y 3= 2354.9070= 


TC10) 

— 

459.669922 

♦ 

0.0000 

Y 1 8 = 96.0982 = 

YCOMPD 17 

* 


29.440002 

♦ 

0.0000 

Y 4= 228.8794= 


HC10) 

— 

HC11 ) 


♦ 

0.0000 

Y 1 9 = 3898.1001 = 

FN 

— 

YC0MPD18 


♦ 

0.0000 

Y 5= 43.6337= 


YCOMPD 4 

/ 

THETA 10 


♦ 

0.0000 

Y20= 0.5345= 

WFE 

/ 

YCOMPD1 9 


«> 

0.0000 

Y 6= 170.5674= 


HC 14 ) 

— 

HC 15) 


♦ 

0.0000 

Y2 1 = 20.9354 = 

TCI ) 

* * 


0.500000 

♦ 

0.0000 

Y 7= 45.8081= 


YCOMPD 6 

/ 

THETA 14 


♦ 

0.0000 

Y22 = 4.1878 = 

YCOMPD2 1 

/ 

PCI ) 


* 

0 . 0000 

Y 8= 1 .2706 = 


RNI C 14 ) 

/ 


0.379900 

♦ 

0.0000 

Y2 3 = 1608.5305 = 

YCOMPD22 

# 

WD Cl) 



-0 . 0000 

Y 9= 4234.8008= 


XNMAP 14 

* 

4 

2.203995 

♦ 

0.0000 

Y3 9 = 0.6010 = 

V-l 9 

/ 

V- 9 


♦ 

0 . 0000 

Y 1 0= 1.9296= 


THETA 14 

K ! 


0 .500000 

♦ 

0.0000 

Y4 0= 0.9950 = 

0 . 000000 

— 


0 . 000000 

+ 

0.9950 

Y1 1= 8171 .6484 = 


YCOMPD 9 

* 

YCOMPD1 0 


♦ 

0.0000 

Y4 1 = 31.6007= 

HP C 14 ) 

K 


0.005000 

♦ 

0.0000 

Y1 2= 10.0265= 


FAR ( 9 ) 

— 


0 .000000 

♦ 

10.0000 

Y42= 1.0144= 

T C 24 ) 

— 

T ( 23 ) 



■ 0.0000 

Y 1 5= 0.0000 = 


0 . 000000 



0 .000000 

♦ 

0 .0000 

Y43=11314.5664= 

XN Cl) 

* 


4.490000 


0.0000 

T 1= 375.0002 

X= YCOMPD 1 5 Z= 


W = 

1 D = 

03/11/91 E=2 : 

: T 3= 0.4289 

X=RMAP (14) Z= XNMAP 

14 W = 

I D = 

LPT 

X MN E= 1 

T 2= 2184.6997 

X = 

XM Z= XNMAP 

1 W = 

I D = 

BYP 

AREA E=3 ; 

: T 4= 0 . 9950 

X= YCOMPD23 Z= XM 

W = 

I D = 

INLETREC E= 1 


P 1 =YC0MPD4 1 — > HP X ( 1 ) : P 4 = YTABLE 4 — > DEFF 


— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREAC26) YTABLE 2 0.00 L=1 

MODE=YCOMPD 3 PLA = 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 

IDEC=0 NVAR = 10 MAX ERR« 1= 19.CONSTR. = 0.00C23 MATRX= 0 LOOP* 14 
IOMT LOOPS= I MAX ERROR = O. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

*W(FR) 

C 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

SiWCFR) 

*W ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

E 3 = 

3 

- 12 

0.0520 

0.0037 

1.403 

1076.0 

87.681 

259.95 

0.7000 

B 

7 = 

3 - OB 

0.0000 

0.0000 

0.000 

993.7 

67.581 

239.43 

0.6000 

*■ 5 = 

3 

- 17 

0 .0090 

0.0006 

0.243 

700.1 

21 .846 

167.59 

0.2500 

B 

9 = 

3 - OB 

0.0321 

0.0023 

0.866 

910.7 

50.887 

218.90 

0.5000 

TA 

3 

TOTL 

0.0931 

0.0065 

2.512 
















FR 

- TO 

?;W(F R ) 

*WC 1 ) 

W 

cc 

1 

P 

H 

DH/DHT 



FR - TO 

JiWCFR) 

*W C 1 ) 

w 

T-R 

P 

H 

DH/DHT 

1 = 

6 

- 9 

0.0577 

0.0037 

1.412 

1317.7 

168.043 

321.53 

1.0000 

B 

6 = 

6-21 

0 .0000 

0.0000 

0.000 

1317.7 

168.043 

321 .53 

1 . 0000 

2 = 

6 

- 11 

0.0285 

0. 0025 

0.942 

1317.7 

168.043 

386.07 

1.0000 

B 

8 = 

6 - OB 

0 . 0058 

0.0002 

0.093 

1317.7 

168.043 

321 .53 

1 . 0000 

i = 

6 

- 15 

0 . 0070 

0 . 0004 

0.171 

1317.7 

170.906 

321.53 

0.2500 











r a 

6 

TOTL 

0.1070 

0.0068 

2.619 
















FR 

- TO 

*WCFR ) 

SWCl ) 

W 

T-R 

P 

H 

DH/DHT 











3 = 

22 

- OB 

0.0000 

0.0000 

0.000 

486.6 

6.912 

116.27 

1.0000 











r a 

22 

TOTL 

0.0000 

0. 000G 

0.000 
















COMPONENT PERFORMANCE 


A 

ID 

BETA 

XN XN-MAP HP HPX/PHP 

SFCN , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

0.9912 

2519.948 100.556 6289.02 

31.60 

0.0000 

972.499 

0.8750 

1 .5282 

20.783 

QUIETENG 

QUIETENG 

1 

3 

HPC 

0 . «opg 

11035.555 100.225 7535.49 

100.20 

0.0000 

90.699 

0.8345 

22.8427 

20.155 

0. 0 . 

0 . 0 . 

1 

10 

HPT 

0.0000 

11035.555 100.074 7655.43 

86 . 04 

0 .0000 

1 .000 

0 .8930 

4.0636 

6.204 

JAN. 2690 

JAN .2690 

1 

14 

LPT 

0 . 0000 

2519.948 100.341 6320.14 

0 .00 

0.0000 

1 .000 

0 . 9249 

5 . 1466 

6.558 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 


RNISFC1 ,14 ) , C2.14 ) 

. (3*14 ) . 

,(4*14)= 

1 . 00135 

1 .00321 

1.00000 

1.00000 







NOZZLE PERFORMA 

N C E 









NOZZLE 

CN) 

TYP FG FN RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SFCTH.2) 

SF C EX * 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 1371.30 759.37 1.90C9 

0.9957 

0.9691 

294.19 

1 644.6 

0.247 

0.000 

CFG MDXX 

CD MDXX 

1 

SEC 

(18-19) 

25 

1 11354.95. 3234 .83 1.9990 

0.9961 

0 . 9820 

2185.20 

988.4 

1 .858 

0 . 000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


EPRC1) RMIXC1) GAINMXC1) ANGMIXC1) BPRC2) RMIXC2) GAINMX(2) ANGMIXC2) 

15-2371 1.0516 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

12706.2 8712.1 2083.7 .06775 1.315 384.097 1037.976 34.38 11742. 1. 0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

3994.2 0.5217 2083.7 18550. 0 0.4023 10.3989 0.8443 6664. 1.0000 

WARNING: TABLE ( S ) EXTRAPOLATED. NON-ZERO NSICS). 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

( / »2F10.0»F10.2»2F10.1» 3F10.2*/»F10.1«2F10.3»F10.4*2F10 . 1 • , 2F10 .2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YC0MPD15 PAMB 

T-AMBCR) HPXC3) BLDC9) BLDC10) ERAM WDC1J WCOR(l) 

PCI) TCI) 


14. 35000. 0.75 0.0 432.4 0.00 3.46 393.85 

100.2 0.032 0.000 0.9950 384.1 1038.0 5.00 438.29 


FMT2 

(F10.2.4F10.1 *F10.2»F10.4,F10.2*/,8F10.2, ) 

I PUNCH = 314 651 665 1557 1323 1556 1558 

®01 895 888 1174 1167 30 23 

1313 1506 

NAMES = BPRC1) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD20 

RC-OA RC25) RC18) TC27) TC20 ) AREA C 27 ) AREAC20) 

WDC27) WDC20 ) 

13.24 12706.2 8712.1 3898.1 2083.7 96.10 0.5345 34.38 

2.00 1.90 406.14 1161.78 2185.20 294.19 357.12 26.60 

FMT3 

C2F10. 1 »F10.2-4F10.4-F1C. 1 /F 10.3?F10.1 * 6F1 Q . 0 » ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XNC14) XNC3) TC10) CD-18 CFG-19 CD-8 CFG-9 

HP Cl) YCOMPD4 0 BLDP C 9 ) YCOMPD1 6 YCOMPD 1 6 YCOMPD1 6 YCOMPD1 6 
YCOMPD1 6 YCOMPD1 6 

2519.9 11035.6 2814.58 0.9820 0.9961 0.9691 0.9957 6289.0 

0.995 50.9 99999. 99999. 99999. 99999, 99999. 99999. 
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TERMAP (VER 12) TITLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE= 05-26-92 CASE = 15.0 

(CMS 04- 0 6-92 ) ST I TLE = 57000 FT. 0.75 HN, MAX CLIMB » RIT=2355 F TIKE= 16:15:^0 PAGE= «- 1 



Al T 

PAMB 

TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM RPR DEFF 

ERAM 

PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TT1PR 

37000. 

3 . 142 

-69.70 

389.97 

0.0 

0.0 0.0 

430.2 

242.0 

0.750 1. 

446 0.9950 0.9950 4.542 

433.97 

0.0000 

0.0000 

0. OOO 

u . u 

(N) 

ID 

NS I 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N * 1 

(N) 

1 


0 

434.0 

4.542 

1043.749 

352.669 

1 .3957 

0.8909 

0.00000 

0.0 

0.000 

0.000 

0.837 

0.309 

103.67 

1.0191 

1 


0 

482 . 7 

6.339 

55.845 

24 .970 

0 . 9896 

0 .0000 

0.00000 

384.3 

0.255 

6.060 

0.931 

0.431 

115.34 

0.2349 

2 

5 

HPC 

1 1 0 

482 . 7 

6.274 

56.437 

24.973 2 

5 . 3486 

0.8542 

0.00000 

0 . 0 

0.000 

0.000 

0.951 

0.427 

115.34 

1 . 0241 

3 

C, 

COOL 

o 

1312.7 

159.028 

3 .330 

22.648 

0 .0000 

0.0000 

0.00000 

0.0 

0 .000 

0.000 

2 .531 

10.821 

320.23 

0.0000 

4 


DFl P 

o 

1212.7 

159 . 028 

3 . 330 

22.648 

1 . 0000 

0 .0000 

0 . 00000 

23.7 

0.250 

152.464 

2.531 

10.821 

J2 0 * £ 3 

0.0000 

5 

6 

DELP 

o 

1312.7 

159.028 

3.350 

22.648 

0 .9779 

0.0000 

0 . 00000 

20.6 

0.290 

150.230 

2 .531 

10.821 

320.23 

0.4000 

6 

7 


o 

1312.7 

155.509 

3.041 

20.225 

1 . 0000 

0 . 0000 

0 .00000 

26.7 

0.200 

151.362 

2.531 

10.582 

320.23 

0.0000 

7 



o 

1297.4 

155.509 

3.023 

20.225 

0.9819 

0 .9990 

u. 00000 

26.5 

0.200 

151.360 

2.501 

10.582 

316.28 

0.6799 

8 

9 

COOL 

o 

2899.8 

152.688 

4 . 725 

20.762 

0 . 0000 

0 .0000 

0.02656 

0 . 0 

0 .000 

0.000 

5.591 

10.390 

790.09 

0. 0000 

9 

i n 

HPT 

o 

2814.4 

152.688 

5.093 

22.070 

4 .8215 

0.8969 

0.02495 

0 . 0 

0.000 

0.000 

5.245 

10.390 

762.27 

1 . 0046 

1 0 

1 1 

PWRK 

o 

2047 . 6 

31 .668 

20.349 

22.070 

0 . 0000 

0.0000 

0.02495 

0.0 

0 .000 

0.000 

3.948 

2.155 

533.50 

0.0007 

1 1 

l ? 

COOL 

o 

2030 . 1 

31 .668 

21 .063 

22.941 

0 . 0000 

0.0000 

0.02398 

0.0 

0 .000 

0 . 000 

3.914 

2.155 

527.84 

0.0000 

12 

1 ■=; 

DFLP 

o 

1 982 . 9 

31 .668 

21 .994 

24.240 

0.9970 

0.0000 

0.02267 

196.0 

0.200 

20.850 

3.823 

2.155 

513.43 

0.1163 

13 

14 

LPT 

o 

1982 . 9 

31.573 

22.569 

24.240 

5 .1626 

0.9273 

0.02267 

0.0 

0.000 

0.000 

3.723 

2.148 

513.43 

1 . 0003 

1 4 

15 

COOL 

o 

1371.0 

6.116 

94 . 704 

24 .240 

0.0000 

0. 0000 

0.02267 

0.0 

0.000 

0.000 

2 . 643 

0.416 

342.75 

0. 0000 

15 

1 6 

DELP 

o 

1370. 6 

6.116 

95.311 

24 . 399 

0 . 9922 

0 . 0000 

0.02252 

406 . 6 

0.455 

5.335 

2.643 

0.416 

342.60 

0.0609 

1 6 

1 7 

COOL 

o 

1370. 6 

6.068 

96 . 057 

24.399 

0 .0000 

0 . 0000 

0.02252 

0.0 

0.000 

0.000 

2.643 

0.413 

342.60 

0. 0000 

1 7 

18 

NOZZ 

o 

1364 . 9 

6.068 

96.739 

24.624 

1.9314 

0 . 0000 

0.02231 

1 .0 

0.000 

0.000 

2.632 

0.413 

341.00 

0.0000 

18 

1 9 

TH8 

o 

1161.3 

3.248 

166.695 

24 . 624 

1 .8681 

0 . 0000 

0.02231 

294.2 

1.000 

3.249 

2.239 

0.221 

287.00 

0.9997 

1 9 

20 

EX9 

0 

1161 .3 

3.248 

166.695 

24.624 

1 . 0339 

0 . 0000 

0.02231 

294.2 

1.000 

3.142 

2.239 

0.221 

287.00 

0.0000 

20 



















21 

COOL 

o 

482 . 7 

6.339 

732.891 

327.699 

0 . 0000 

0.0000 

0 . 00000 

0.0 

0.000 

0.000 

0.931 

0.431 

115.34 

0. 0000 

21 


DELP 

o 

482 . 7 

6.339 

732.891 

327 . 699 

0.9963 

0.0000 

0 . 00000 

3500 . 0 

0.385 

5.721 

0.931 

0.431 

115.34 

0.0378 

22 

23 

HX H 

o 

482 . 7 

6.316 

735 .604 

327 . 699 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.387 

5.695 

0.931 

0.430 

115.34 

0 . 0000 

23 

24 

DELP 

o 

483.8 

6.316 

736.381 

327.699 

1 . 0000 

0 . 0000 

0.00000 

3500.0 

0.388 

5.694 

0.933 

0.430 

115.59 

0.0000 

24 

25 

NOZZ 

0 

483.8 

6.316 

736.381 

327.699 

2.0102 

0.0000 

0 . 00000 

1.0 

0.000 

0.000 

0 . 933 

0.430 

115.59 

0.0000 

2 5 

26 

TH18 

0 

402.9 

3.334 

1273.259 

327.699 

1 .8946 

0 . 0000 

0 . 00000 

2185.2 

1.000 

3.333 

0.777 

0.227 

96.23 

1 . 0000 

26 

27 

EX 1 9 

0 

402.9 

3.334 

1273.259 

327.699 

1.0610 

0.0000 

0.00000 

2185.2 

1.000 

3.142 

0.777 

0.227 

96 .23 

0.0000 

27 


S 1 = 

RC-OA = 

35.0117 : S 2 =EMAP ( 7 ) = 

-15 

.3219 : : 

S 5 = 

EFFC23 )■ 

Y 1 = 

0.8959= 

COMP POLY EFF AT 

STATION 

1 




Y 2 = 

0.9042= 

COMP POLY EFF AT 

STATION 

3 




Y 3 = 

2354.7175= 

T( 10 ) 

— 

459.669922 

♦ 

0.0000 

Y 4 = 

228.7607= 

H( 10 ) 

H ( 1 1 ) 


+ 

0.0000 

Y 5 = 

43.6154= 

YCOMPD 4 

/ THETA 

10 


♦ 

0 .0000 

Y 6 = 

170.6804= 

H( 14 ) 

H ( 1 5 ) 


♦ 

0.0000 

Y 7 = 

45.8418= 

YCOMPD 6 

/ THETA 

14 


♦ 

0 . 0000 

Y 8 = 

1 . 1767 = 

RNI ( 14 ) 

/ 


0.379900 

♦ 

0 . 0000 

Y 9 = 

4256.7148= 

XNKAP 14 

U 

4 

2.203995 

♦ 

0 . 0000 

Y1 0 = 

1.9296= 

THETA 14 

* 3 


0.500000 

♦ 

0 .0000 

Y1 1 = 

8213.6328= 

YCOMPD 9 

* YCOMPD1 0 


♦ 

0.0000 

Y 1 2 = 

10.0266= 

FAR (9 ) 

— 


0.000000 

♦ 

10.0000 

Y15 = 

0.0000= 

0.000000 

- 


0 .000000 

4 

0.0000 

T 1 = 

375 . 0002 

X=YCOMPD15 Z= 

W = 


I D = 

03/11/91 E=2 

T 2 = 

2184 .6997 

X= XM Z=XNMAP 1 W= 


I D = 

BYP 

AREA E= 3 

P 1 = 

YCOMPD4 1 — > 

HPX ( 1 ) : P 4 = YTABLE 4 — > 

DEFF 




— VARY — HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREA ( 26 ) YT ABLE 2 0.00 L=1 


0.0185 


Y1 6 = 

99999.0000= 

0.000000 

- 


0.000000 

♦99999.0000 

Y1 7 = 

2.9827= 

P (25 ) 

— 

PS (26 ) 


♦ 

0.0000 

Y18 = 

87.8100= 

YCOMPD 17 

K 

2 

9.440002 

♦ 

0 .0000 

Y1 9 = 

3633.6221= 

FN 

— 

YC0MPD18 


♦ 

0 . 0000 

Y2 0 = 

0.5223= 

WFE 

/ 

YCOMPD1 9 


4 

0.0000 

Y2 1 = 

20.8320= 

TC 1 ) 

* * 


0.500000 

♦ 

0.0000 

Y22 = 

4.5864 = 

YC0MPD2 1 

/ 

PCI ) 


4 

0.0000 

Y2 3 = 

1617.4768= 

YC0MPD22 

K 

WD ( 1 ) 


4 

- 0.0000 

Y3 9 = 

0.5987= 

V- 1 9 

/ 

V- 9 - 


♦ 

0.0000 

Y4 0 = 

0.9950= 

0 . 000000 

- 


0.000000 

4 

0 .9950 

Y4 1 = 

29.2687= 

HP( 14 ) 

K 


0.005000 

4 

0.0000 

Y42 = 

1 .0212= 

T ( 24 ) 

— 

T (23 ) 


4 

0.0000 

Y4 3 = 

11372.6914= 

XN( 1 ) 

* 


4.490000 

* 

0.0000 

T 3 = 

0.4304 

X=RMAP (14) Z=XNMAP 

14 W= 

I D = 

LPT 

X MN E= 1 

T 4 = 

0.9950 

X = YCOMPD2 3 Z= XM 

W = 

ID = 

INLETREC E= 1 


MODE= YCOMPD 3 PLA= 2355.000 ADDPLA= 0.000 PLA LIMIT= PLA 
IDES = 0 NVAR = 10 MAX ERRa 6= 10.HP + 10*WD = 0.00027 MATRX= 0 LOOP 
IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 





B 

LEEDS AND 

L E A K A 

G E S 



FR 

- TO 

?;WCFR ) 

fcWtl) W T-R 

P 

H 

DH/DHT : 

B 3 = 

2 

- 12 

0.0520 

0.0037 1.299 1071.2 

80.994 

258.77 

0.7000 : 

B 5 = 


- 17 

0 .0090 

0.0006 0.225 695.9 

20 .080 

166.57 

0.2500 : 

STA 

5 

TOTL 

0.0931 

0.0066 2.325 





FR 

- TO 

?;W ( FR ) 

*W ( 1 ) W T-R 

P 

H 

DH/DHT : 

B 1 = 

6 

- 9 

0.0577 

0.0037 1.307 1312.7 

155.509 

320.23 

1.0000 : 

B 2 = 

6 

- 11 

0.0385 

0.0025 0.872 1312.7 

155.509 

384.57 

1.0000 : 

B 4 = 

6 

- 15 

0.0070 

0.0004 0.159 1312.7 

158 .148 

320.23 

0.2500 

STA 

6 

TOTL 

0.1070 

0.0069 2.423 





FR 

- TO 

5;W ( FR ) 

;,W(1) W-' T-R 

P 

H 

DH/DHT 

B1 0 = 


- OB 

0 .0000 

0.0000 0.000 482.7 

6.316 

115.34 

1.0000 

STA 

22 

TOTL 

0.0000 

0.0000 0.000 







C 

OMPONENT PE 

R F 0 R M 

1 A N C 

E 

N 

ID 


BETA 

XN XN-MAP 

HP HPX/PHP 

SFCN.2) 

1 

FAN 


0.9861 

2532.894 101.574 

5825.22 

29.27 

0.0000 

3 

HPC 


0.9973 

11017.508 100.464 

696 1.53 

100.20 

0.0000 

10 

HPT 


0 .0000 

11017.508 99.915 

7063 .71 

79.37 

o.ocoo 

14 

LPT 


0 . 0000 

2532.894 100.861 

5853.73 

0.00 

0.0000 

14 

LPT 



RNISFU , 

14 ) , (2. 14) 

, (3, 14 

, (4,14) = 





NOZZLE PER 

FORMA 

N C E 


NO 

ZZLE 

(N) TYP FG FN 

RJ 

CFG 

CD 

PRI 

(8- 

9) 

18 

1 1283.47 719.90 

1 .9314 

0 . 995? 

0.9714 

SEC 

(18 

-19) 

25 

1 10397.64 3001.54 

2.0102 

0 .9961 

0.9822 


14 




FR - TO 

/jW ( FR ) 

%W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

E 

7 = 

3 - CB 

0 . 0000 

0 . 0000 

0 .000 

98 9.1 

62.379 

238.28 

0.6000 

B 

9 = 

3 - OB 

0.0321 

0.0023 

0.802 

906.2 

46.927 

217.79 

0.5000 



FR - TO 

%W(FR ) 

S.WC 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 

6 = 

6-21 

0.0000 

0.0000 

0.000 

1312.7 

155.509 

320.23 

1.0000 

B 

8 = 

6 - OB 

0.0038 

0.0002 

0.08 6 

1312.7 

155.509 

320.23 

1.0000 


W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

977.908 

0.8742 

1 .5388 

20.305 

OUIETENG 

OUIETENG 

1 

91 .515 

0.834 1 

23. 1364 

19.913 

0. 0. 

0. 0. 

1 

1 .000 

0.8928 

4.0612 

6.199 

JAN. 2690 

JAN. 2690 

1 

1.000 
1 .00094 

0.9250 

1.00221 

5. 1 626 
1.00000 

6.572 
1 .00000 

ANALYTIC 

ANALYTIC 

1 

AREA ( TH ) 

V-EXIT 

SF ( TH ; 2 ) 

SF ( EX , 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

294 . 1 9 

1644.3 

0.241 

0.000 

CFG MDXX 

CD MDXX 

1 

2185.20 

984.5 

1 .812 

0.000 

CFG MDXX 

CD MDXX 

1 


FINAL ENGINE PERFORMANCE 


BPR(l) RMIX(l) GAINMX(I) ANGMIX(l) BPR(2) RMIX(2) GAINKX(2) ANGMIX(2) 

15.1238 1.0408 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


FG 

11681.1 


FRAM WFE FARST EPR 
7959.7 1934.1 .06775 1.336 


WAENG WACOR RCOA 
352.669 1043.749 35.01 


FNR1 FNGF 
12041. 1.0000 


FN SFC 

3721.4 0.5197 


WFT FHV 
1934.1 18550. 


NODISS EFFTH FN/WA EFFOA 
0 0.3972 10.5522 0.8439 


WFTR1 WFTGF 
6841. 1.0000 


WARNING: TABLE (S ) EXTRAPOLATED. NON-ZERO NSI(S). 


NPTOT =48 NP1 = 16 NP2 = 16 NP3 = 16 


FMT1 

( / 1 2F 10.0.F10.2 
IPUNCH = 412 

1178 


NAMES = 


2F10.1>3F10.2r/?F10.1*2F10.3>F10.4.2F10.1- 


797 
CASE 

T-AMB(R) 
P(1 ) 


1 

734 

1148 

ALT 

HPX ( 3 ) 
TCI ) 


1385 

122 


XM 

BLD ( 9 ) 


450 

123 


DTAMB 
BLD (10) 


1251 

530 


V-KTAS 

ERAK 


1553 

1287 


YCOMPD 15 
WD ( 1 ) 


827 

1257 


PAMB 
WC0R(1 ) 


2F10.2 


15. 37000. 0.75 0.0 

100.2 0.032 0.000 0.9950 


430.2 0.00 

352.7 1043.7 


3.14 389.97 

4.54 453.97 


(F10.2,4F10.1,F10.2,F10.4,F10.2,/,8F10.2,) 


IPUNCH = 

314 

651 

665 

1557 

1323 


901 

895 

888 

1174 

1167 


1313 

1306 




NAMES = 

BPR ( 1 ) 

FG 

F-RAM 

YCOMPD 1 9 

WFT 


RC-OA 

R (25 ) 

R ( 18 ) 

T £ 27 ) 

T ( 20 


WD (27) 

WD (20 ) 





1556 1558 

30 23 

YC0MPD18 YCOMPD20 
AREA(27 ) AREA ( 20) 


13.12 11681.1 7959.7 3633.6 1934.1 

2.01 1.93 402.91 1161.33 2185.20 


87.81 0.5323 

294.19 327.70 


35.01 


24.62 


FMT3 

(2F10.1?F10.2f4F10.4*F10.1/F10.3*F10.1?6F10.0f) 


IPUNCH = 

1459 

1448 

1157 

413 

416 

415 


6 98 
1554 

1578 

1554 

274 

1554 

1554 

1554 

NAMES = 

XN( 14 ) 

XN ( 3 ) 

T( 10 ) 

CD- 18 

CFG- 19 

CD-8 


HPC 1 ) 
YCOMPD1 6 

YC0MPD4 0 
YCOMPD 16 

BLDP ( 9 ) 

YCOMPD 1 6 

YCOMPD1 6 

YCOMPD1 6 


418 

1554 


CFG- 9 
YCOMPD1 6 


2532.9 11017.5 2814.39 

0.995 46.9 99999. 


0.9822 0.9961 0.9714 

99999. 99999. 99999. 


0.9958 5825.2 

99999. 99999. 


NAS A/CR— 2003-212523 
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TERMAP 

(VER 12) TITLE= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF HDXX BPR=14 SHORT BYP 

DUCT MODEL) 

DATE = 

05-26-92 

CASE= 16.0 

(CMS 04-06-92) STITLE= 37000 

FT. 0.77 MN. MAX CRUISE. RIT=2250 F 






T IME = 

16:15:20 

P AGE= 22 

ALT 

PAMB TAMEF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM 1 

RPR DEFF ERAM PI 

T1R 

DEFTIP 

ERAMTP 

PTIP TTIPR 

37000. 

3.142 -69.70 

389.97 

0.0 0 

. 0 0.0 

441.7 

249.1 0 

1.770 1 

.474 0.9950 0.9950 4.630 

436.35 

0 . 0000 

0.0000 

0.000 0.0 

CN) ID 

NSI T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N.l (N) 

1 FAN 

0 436.4 

4 .630 

1013.410 

348.064 

1 .3539 

0.8941 

0.00000 

0.0 

0.000 

0.000 

0.841 

0.315 

104.24 

1.0191 1 

2 DELP 

0 480.5 

6 . c 68 

53.118 

23.527 

0.9907 

0 .0000 

0.00000 

384.3 

0.241 

6.019 

0.927 

0.427 

114.82 

0.2349 2 

3 HPC 

0 480.5 

6.210 

53.618 

23.537 

23.591 9 

0.8576 

0.00000 

0 . 0 

0.000 

0.000 

0 . 927 

0.423 

114.82 

1.0241 3 

4 COOL 

0 1278.1 

146.495 

3.353 

21 .294 

0.0000 

0 . 0000 

0.00000 

0.0 

0 . 000 

0.000 

2.464 

9.968 

311.31 

0.0000 4 

5 DELP 

0 1278.1 

146.495 

3.353 

21 .294 

1.0000 

0 .0000 

0.00000 

23.7 

0.251 

140.358 

2.464 

9.968 

311.31 

0.0000 5 

6 DELP 

0 1278.1 

146.495 

3.353 

21.294 

0.9775 

0.0000 

0.00000 

20.6 

0.292 

138.268 

2.464 

9.968 

311.31 

0.4000 6 

7 HX C 

0 1278.1 

142.204 

3.063 

19.015 

1.0000 

0 .0000 

0. 00000 

26.7 

0.201 

139.327 

2.464 

9.744 

311.31 

0.0000 7 

8 BURN 

0 1263.4 

143.204 

3.046 

19.015 

0.9816 

O.opoo 

0.00000 

26.5 

0.201 

139.324 

2.436 

9.744 

307.53 

0.6799 8 

9 COOL 

0 2792.1 

140.566 

4.728 

19.492 

0.0000 

0.0000 

0 . 02505 

0.0 

0.000 

0 . 000 

5.383 

9.565 

755.59 

0.0000 9 

10 HPT 

0 2710.3 

140.566 

5.093 

20.719 

4 .8294 

0.8971 

0.02353 

0.0 

0 . 000 

0 . 000 

5.056 

9.565 

729.25 

1.0046 10 

11 PWRK 

0 1965.9 

29.107 

20.366 

20.719 

0.0000 

0 . 0000 

0.02553 

0 . 0 

0.000 

0.000 

3.790 

1.981 

509.05 

0.0007 11 

12 COOL 

0 1949.8 

29.107 

21 .085 

21 .539 

0.0000 

0 .0000 

0.02262 

0.0 

0.000 

0.000 

3.759 

1 . 981 

503.89 

0.0000 12 

13 DELP 

0 1904.9 

29.107 

22.025 

22.762 

0 .9970 

0 .0000 

0.02137 

196 . 0 

0.200 

28.352 

3.673 

1.981 

490.36 

0.1163 13 

14 LPT 

0 1904.9 

29.019 

22.577 

22.762 

5.1125 

0.9260 

0.02137 

0.0 

0.000 

0.000 

3.581 

1 .975 

490.27 

1.0003 14 

15 COOL 

0 1316.4 

5 . 676 

93.891 

22.762 

0.0000 

0.0000 

0.02137 

0.0 

0.000 

0 . 000 

2.538 

0.386 

327.73 

0.0000 15 

16 DELP 

0 1316.2 

5 . 676 

94.497 

22.911 

0 .9924 

0 .0000 

0.02123 

406.6 

0.449 

4.967 

2.538 

0.386 

327.62 

0.0609 16 

17 COOL 

0 1316.2 

5.633 

95.221 

22.911 

0.0000 

0.0000 

0.02123 

0.0 

0.000 

0 . 000 

2.538 

0.383 

327.62 

0.0000 17 

18 N02Z 

0 1210.8 

5.623 

9b . 904 

23.123 

1 . 7928 

0.0000 

0.02)03 

1.0 

0.000 

0 . 000 

2.527 

0.383 

326.12 

0.0000 18 

19 TH8 

0 1125.8 

3 . 142 

159 . 242 

23.123 

1.7928 

0 .0000 

0.02)03 

294.2 

0 .963 

3.142 

2.171 

0.214 

277.44 

1.0000 19 

20 EX9 

0 1125.8 

3 . 142 

159.342 

23.123 

1.0000 

0 . 0000 

0.02103 

294.2 

0.963 

3.142 

2. 171 

0.214 

277.44 

0.0000 20 

21 COOL 

0 480.5 

6.268 

732.393 

324.527 

0 .0000 

0 . 0000 

0. 00000 

0.0 

0.000 

0 . 000 

0.927 

0.427 

114.82 

0.0000 21 

22 DELP 

0 480.5 

6.268 

732.393 

324.527 

0.9963 

0.0000 

0.00000 

3500.0 

0.385 

5.658 

0.927 

0.427 

114.82 

0.0378 22 

23 HX H 

0 480.5 

6.245 

735. 100 

324.527 

1 .0000 

0.0185 

0 . 00000 

3500 . 0 

0.387 

5 . 632 

0.927 

0.425 

114.82 

0.0000 23 

24 DELP 

0 481.5 

6.245 

735.809 

324.527 

1.0000 

0 . 0000 

0.00000 

3500.0 

0.387 

5.631 

0.928 

0.425 

115.04 

0.0000 24 

25 N02Z 

0 481.5 

6.245 

735.809 

324.527 

1 . 9876 

0.0000 

0.00000 

1 . 0 

0.000 

0.000 

0.928 

0.425 

115.04 

0.0000 25 

26 THIS 

0 401.0 

2.296 

1272.300 

324.527 

1 .8947 

0 . 0000 

0.00000 

2184.9 

1.000 

3.296 

0.773 

0.224 

95.78 

1.0000 26 

27 EX 1 9 

0 401.0 

3.296 

1272.300 

324.527 

1.0490 

0.0000 

0.00000 

2184.9 

1.000 

3.142 

0.773 

0.224 

95.78 

0.0000 27 

S 1= RC 

-OA = 31.64 

27 : S 2= 

EMAP ( 7 ) = 

-14.707 

2 : S 3 = 

EFF (23)= 

0.0185 







Y 1 = 

0.8985= COMP 

POLY EFF 

AT STATION 

1 



: Y16=99999 . 0000 


0.000000 - 


0.000000 

♦9999° . 0000 

Y 2 = 

0.9056= COMP 

POLY EFF 

AT STATION 

3 



: Y 1 7 = 

2 . 9488 

r 

P ( 2 5 1 

1 - PS ( 26 ) 


♦ 0.0000 

Y 3= 22 

50.6099= 

TC10) - 

459.669922 ♦ 

0.0000 

: Y 1 8 = 

86.8137 

= 

YCOMPD 1 7 * 

2 

9.440002 

+ 0.0000 

Y 4= 2 

20.2031= 

H( 10) - H( 11 ) 

4* 

0 . 0000 

: Y1 9 = 

3161.1 187 

= 

FN 

- YCOMPD 18 


♦ 0.0000 

Y 5 = 

45.5549= 

YCOMPD 

i 4 / THETA 

10 

♦ 

0.0000 

: Y2 0 = 

0.5425 


WFE 

/ YCOMPD 19 


♦ a. oooo 

Y 6= 162.6394= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0 . 0000 

: Y2 1 - 

20.8890 

= 

T( 1) 

* K 


0.500000 

0.0000 

Y 7 = 

45.4148= 

YCOMPD 

i 6 / THETA 

14 

♦ 

0 . 0000 

: Y22 = 

4.5120 

= 

YCOMPD2 1 / 

p ( n 


♦ 0.0000 

Y 8 = 

1 .1299 = 

RNI ( 14 ) / 

0.379900 ♦ 

0 .0000 

: Y23 = 

1570.4619 

s 

ycompd: 

!2 * WD ( 1 ) 


♦ .0.0000 

Y 9= 4159.2125= 

XNNAP 

14 * 

42.205995 ♦ 

0 . 0000 

: Y3 9 = 

0.6290 

= 

V— 1 9 

/ V 

-9 


* 0.0000 

Y1 0 = 

1.8924= 

THETA 

14 ** 

0.500000 «• 

0. 0000 

: Y4 0 = 

0.9950 

= 

0.000000 - 


0 . 000000 

♦ 0.9950 

Y1 1 = 7871.1055= 

YCOMPD 

i 9 * YCOMPDIO 

4 

0 .0000 

: Y4 1 = 

26 . 1888 

= 

HPC 14 : 

1 * 


0 . 005000 

♦ 0.0000 

Y12 = 

10.0251= 

FAR ( 9 

) - 

0.000000 ♦ 

1 0 . 0000 

: Y42 = 

0.9270 

= 

T ( 24 ) - 

T ( 23 ) 


«• 0.0000 

Y 1 5 = 

0.0000= 

0.000000 - 

0.000000 ♦ 

0.0000 

: Y43=10898.4219 

= 

XN ( 1 ) 

X 


4.490000 

♦ 0.0000 


T 1= 375.0002 X=YCOMPD15 2= W= 10 = 03/11/91 E= 2 : T 3= 0.4268 X=RMAP(14) Z=XNMAP 14 W= ID = LPT X MN E = 1 

T 2= 2184.6992 X= XM Z=XNMAP .1 W= ID=BYP AREA E=3 : T 4= 0.9950 X=YCOMPD25 2= XM W = ID= INLETREC E=1 

P 1 = YCOMPD4 1 — > HPX(l) : P 4=YTABLE 4 — > DEFF 


— VARY HI LO (♦) OBJECT = TARGET ( ♦ 1 LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREA (26) YTABLE 2 0.00 L=1 

MODE = YCOMPD 3 PLA= 2250.000 ADDPLA= 0.000 PLA L I M I T = PLA 
I DES = 0 NVAR = 10 MAX ERR:: 6= 10.HP*10*WD = 0.00035 MATRX= 0 LOOP= 15 
IOKT LOOPS= 1 MAX ERROR = 0. = 0.00000 





B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

5iW ( FR ) 

f.'WC 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

*W(FR ) 

*W ( 1) 

w 

T-R 

P 

H DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0035 

1 .224 

1045 . 7 

75.320 

‘252.37 

0 .7000 

B 

7 = 

3 - 

OB 

0 . 0000 

0 . 0000 

0 . 000 

966.7 

58.257 

232.72 0.6000 

B 5 = 

2 

- 17 

0.0090 

0.0006 

0.212 

685.0 

19.197 

163.94 

0.2500 

B 

9 = 

3 - 

OB 

0 . 0343 

0.0023 

0.807 

887.0 

44.049 

213.07 0.5000 

STA 

3 

TOTL 

0 .0955 

0.0064 

2.243 
















FR 

- TO 

?;W ( F R ) 

?iWC 1 ) 

M 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

?iWCFR ) 

J;w ( 1 ) 

W 

T-R 

P 

H DH/DHT 

B 1 = 

6 

- 9 

0.0577 

0.0035 

1 .229 

1278.1 

143.204 

311.31 

1 .0000 

B 

6 = 

6 - 

21 

0.0000 

0 .0000 

0.000 

1278.1 

143.204 

311.31 1.0000 

B 2 = 

6 

- 11 

0.0385 

0.0024 

0.820 

1278.1 

143.204 

373.56 

1 . 0000 

B 

8 = 

6 - 

OB 

0.0038 

0.0002 

0.081 

1278.1 

143.204 

311.31 1.0000 

E 4 = 

6 

- 15 

C.0070 

0 . OC 04 

0 . 149 

1278.1 

145.672 

311.31 

0.2500 











STA 

6 

TOTL 

0.1070 

0 .0065 

2.278 
















FR 

- TO 

5;W ( FR ) 

?;W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 











£10 = 

22 

- OB 

0.0000 

0 . 0000 

0 .000 

480.6 

6.245 

1 14 .82 

1 . 0000 











STA 

22 

TOTL 

0.0000 

0 . 0000 

0.000 
















COMPONENT PERFORMANCE 


N 

ID 

BETA 

XN 

XN-MAP 

HP HPX/PHP 

SF C N , 2 ) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAPTYP 

1 

FAN 

1.0166 

2427 .266 

97.072 

5211.28 

26.19 

0 . ocoo 

949.485 

0 .8773 

1.4819 

21.995 

OUIETENG 

OUIETENG 

1 

3 

HPC 

1 .0094 

1 0837 . 1 1 3 

99 . 043 

6284 .96 

100.20 

0 .0000 

86.944 

0.8374 

21 .5393 

21.163 

0. 0. 

0 . 0. 

1 

10 

HPT 

0.0000 

10337.113 

100.101 

6382.82 

72.20 

0 .0000 

1.000 

0.8930 

4 .0676 

6.205 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0 . 0000 

2 42 7 .266 

98.553 

5237.77 

0 . 00 

0 . 0000 

1.000 

0 . 9242 

5.1125 

6.509 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RN I SF ( 1 , 

141,(2.14) 

, (3, 14 ) 

, (4 , 14 ) = 

1 . 00071 

1 . 00167 

1.00000 

1 .00000 







NOZZLE 

PER 

FORMA 

N C E 









NOZZLE 

(N) 

TYP FG 

FN 

RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SF ( EX • 2 ) 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9) 

18 

1 1116.84 

571 .45 

1.7928 

0.9953 

0 .9629 

294 .19 

1561 .3 

0.273 

0 . 000 

CFG KDXX 

CD MDXX 

1 

SEC 

(18-19) 

25 

1 10196.32 

2676.48 

1.9876 

0 .99t>0 

0.9815 

2184 .86 

982.1 

2.075 

0.000 

CFG MDXX 

CD KDXX 

1 



F I 

N A L E N 

G I N E 

P E R F 0 

R M A 

N C E 









BPR(l) RMIXm GAlNMX(l) ANGMIX(l) BPRC2) RMIX(2) GA I NMX ( 2 ) ANGMIXC2) 

13.7880 1.1087 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

11213.2 8065.2 1715.0 .06775 1.217 348.064 1013.410 31.64 10310. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

3247.9 0.5280 1715.0 18550. 0 0.3976 9.3214 0.8482 5935. 1.0000 

WARNING: TABLE (S ) EXTRAPOLATED. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMTI 

(/ f 2F10,0?F10.2»2F10.1 » 3F 1 0 . 2 •/ .F10. 1 »2F10.3 tF10.4»2F10.1 ♦ , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PAMB 

T- AMB ( R 1 HPX ( 3 ) ELD ( 9 ) BLD110) ERAM WD Cl) WCOR ( 1 ) 

PCI) TCI ) 


16. 27000. 0.77 0.0 441.7 0.00 3.14 389.97 

100.2 0.034 0.000 0.9950 348.1 1013.4 4.63 436.35 


FMT2 

(F10.2*4F10.1,F10.2,F10.4.F1Q.2,/»8F10.2.) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1206 

NAMES = BPRC1) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD2 0 

RC-OA R ( 25 ) RC18) TC27) TC20) ARE A C 2 7) AREA C 20 ) 

WDC27) WD (20 ) 

12.79 11313.2 8065.2 3161.1 1715.0 86.81 0.5425 31.64 

1.9? 1.79 401.01 1125.80 2184.86 294.19 324.53 22.12 


12F10.1 »FlC.2?4F10.4 f F10. 1/F10.3?F10. 1 ?6F10.0» ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XNC3) TC10) CD-18 CFG-19 CD-8 CFG-9 

HP ( 1 ) YCOMPD4 0 BLDPC9) YCOKPD1 6 YCOMPD1 6 YCOMPD 1 6 YCOMPD16 
YCOMPD1 6 YCOMPD 16 

2427.3 10837.1 2710.28 0.9815 0.9960 0.9629 0.9953 5211.3 

0.995 44.0 99999. 99999. 99999. 99999. 99999. 99999. 


NASA/CR— 2003-212523 
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TERMAP 

(VER 12 

) TITLE= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 

DATE = 

05-26-92 

CASE = 

17.0 

(CMS 04-06-92 

1 ST I TLE= 37000 

FT. 0.77 MN. FLIGHT 

IDLE, 

FAN CORR 

N= 65 PCT 





TIME = 

16:15:20 

PAGE= 

23 

ALT 

PAMB 

TAMBF 

TAMER 

DTAMB DTAMTP PRELHM 

1 KTAS 

KCAS 

XM RPR DEFF ERAM 

pi 

T1R 

DEFT IP 

ERAHTP 

PTIP TTIPR 

37000. 

3. 142 

-69.70 

389.97 

0.0 0 

.0 0.0 

441.7 

249.1 C 

► .770 1 . 

474 0.9950 0.9950 

4.630 

436.35 

0.0000 

0.0000 

0.000 

0.0 

(N) ID 

NS I 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

CN1 

1 FAN 

220 

436.4 

4.630 

777.394 

267.002 

1 .0809 

0.8452 

0 . 00000 

0.0 

0.000 

0 .000 

0.841 

0.315 

104.24 

1.0191 

1 

2 DELP 

0 

448 . 0 

5 .004 

28 . 030 

10.270 

0.9975 

0 . 0000 

0 . 00000 

384 . 3 

0.124 

4.951 

0.864 

0.341 

107.02 

0.2349 

2 

3 HPC 

0 

448.0 

4 .992 

28.101 

10.270 10.5514 

0.8134 

0.00000 

0 . 0 

0.000 

0.000 

0.864 

0.340 

107.02 

1 . 0241 

3 

4 COOL 

0 

971 .5 

52.667 

3.557 

9.314 

0 . 0000 

0 .0000 

0.00000 

0.0 

0.000 

0.000 

1 .873 

3.584 

233.90 

0.0000 

4 

5 DELP 

0 

971.4 

52.667 

3.557 

9.314 

1 . 0000 

0 . 0000 

0 .00000 

23.7 

0.266 

50.171 

1 .873 

3.584 

233.90 

0.0000 

5 

6 DELP 

0 

971.4 

52.667 

3.557 

9.314 

0.9745 

0 . 0000 

0.00000 

20.6 

0.310 

49.313 

1 .873 

3.584 

233.90 

0.4000 

6 

7 HX C 

0 

971.4 

51 . 326 

3.259 

8.317 

1 .0000 

0.0000 

0 .00000 

26 . 7 

0.213 

49.747 

1 .873 

3.492 

233.90 

0.0000 

7 

8 BURN 

0 

961 .8 

51.326 

3.243 

8.317 

0.9790 

o . «990 

0.00000 

26.5 

0.213 

49.743 

1 .854 

3.4 92 

231.51 

0.6799 

8 

9 COOL 

0 

1923.4 

50.250 

4.751 

8.436 

0 .0000 

0.0000 

0.01428 

0.0 

0.000 

0 . 000 

3.708 

3.419 

491.69 

0.0000 

9 

10 HPT 

0 

1870.3 

50.250 

5.083 

8 .974 

4.7842 

0.8989 

0.01341 

0 . 0 

0.000 

0 . 000 

3.523 

3.419 

476.25 

1 . 0046 

10 

11 PWRK 

0 

1322.3 

10.503 

20 . 048 

8.974 

0.0000 

0 . 0000 

0.01341 

0.0 

0.000 

0.000 

2.549 

0.715 

326.88 

0.0007 

11 

12 COOL 

0 

1316 . 1 

10.503 

20.800 

9 . 332 

0 .0000 

0 . 0000 

0.01289 

0.0 

0.000 

0 . 000 

2.537 

0.715 

325.07 

0.0000 

12 

13 DELP 

0 

1290 . 3 

10.503 

21.774 

9.866 

0.9971 

0.0000 

0.01218 

196.0 

0.195 

10.238 

2.488 

0.715 

318.08 

0.1163 

13 

14 LPT 

0 

1290 . 3 

10.472 

22 . 098 

9.866 

2.9851 

0.9012 

0.01218 

0.0 

0.000 

0.000 

2.454 

0.713 

318.08 

1.0003 

14 

15 COOL 

0 

996.5 

3.508 

57.288 

9 .866 

0 . 0000 

0.0000 

0.01218 

0.0 

0.000 

0.000 

1.921 

0.239 

242.46 

0.0000 

15 

16 DELP 

0 

996.3 

3.508 

57.662 

9.932 

0.9974 

0 .0000 

0.01210 

406 . 6 

0.251 

3.361 

1.921 

0.239 

242.40 

0 . 0609 

16 

17 COOL 

0 

996.3 

3.499 

57.809 

9.932 

0.0000 

0.0000 

0.01210 

0.0 

0.000 

0 .000 

1.921 

0.238 

242.41 

0.0000 

17 

18 NOZZ 

no 

992.7 

3.499 

58.239 

10 . 024 

1.1137 

0 .0000 

0.01199 

1.0 

0.000 

0.000 

1.914 

0.238 

241.45 

0.0000 

18 

19 TH8 

0 

964.2 

3.142 

63.926 

10.024 

1.1137 

0 . 0000 

0.01199 

294.2 

0.397 

3.143 

1 .859 

0.214 

234.28 

1 .0000 

19 

20 EX9 

0 

964.2 

3.142 

63.926 

10.024 

1.0000 

0 .0000 

0.01199 

294.2 

0.397 

3.142 

1 .859 

0.214 

234.28 

0.0000 

20 

21 COOL 

0 

448.0 

5.004 

700.699 

256.732 

0 . 0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

0.864 

0.341 

107.02 

0.0000 

21 

22 DELP 

0 

448 . 0 

5.004 

700 . 700 

256.732 

0.9967 

0 . 0000 

0 . 00000 

3500.0 

0 . 365 

4.563 

0.864 

0.341 

107.02 

0.0378 

22 

23 HX H 

0 

448 . 0 

4.987 

703.043 

256.732 

1 . 0000 

0.0185 

0.00000 

3500 . 0 

0.367 

4.545 

0.864 

0.339 

107.02 

0.0000 

23 

24 DELP 

0 

448 . 3 

4.987 

703.298 

256.732 

1 . 0000 

0.0000 

0.00000 

3500.0 

0.367 

4.544 

0.864 

0.339 

107.09 

0.0000 

24 

25 NOZZ 

0 

448 . 3 

4.987 

703.298 

256.732 

1 .5874 

0 .0000 

0.00000 

1.0 

0.000 

0.000 

0.864 

0.339 

107.10 

0.0000 

25 

26 TH 18 

0 

392.7 

3.142 

1044.920 

256.732 

1.5874 

0.0000 

0 .00000 

2184 .8 

0.8^0 

3.142 

0.757 

0.214 

93.80 

1 . 0000 

26 

27 EX1 9 

0 

392.7 

3. 142 

1044.920 

256.732 

1.0000 

0.0000 

0.00000 

2184 .8 

0.840 

3.142 

0.757 

0.214 

93.80 

0.0000 

27 

S 1= RC 

-OA = 

11.3761 : S 2= 

EMAPC7) = 

-9.6304 

is S 3 = 

EFF (231= 

0.0185 








Y 1 = 

0.8469 

= COMP 

POLY EFF 

AT STATION 1 



: Y16=99999. 0000 

= 

0.000000 - 


0.000000 

♦99999 

.0000 

Y 2 = 

0.8635 

= COMP 

POLY EFF 

AT STATION 

1 3 



: Y 1 7 = 

1 .8456 

= 

P C 25 ) 

- PSC26 ) 


♦ 0 

.0000 

Y 3= 1410.6050 

= 

TC 10 ) - 

459.669922 ♦ 

0.0000 

: Y 18 = 

54.3358 

r 

YCOMPD 1 7 * 

29.440002 

♦ 0. 

. 0000 

Y 4= 149.3730 

= 

HC 10 ) - H ( 1 1 ) 

♦ 

0 .0000 

: Y 1 9 = 

419.9580 

= 

FN 

- YC0MPD18 


♦ 0. 

.0000 

Y 5 = 

42.4000 

= 

YCOMPE 

l 4 / THETA 

, 10 

♦ 

0.0000 

: Y2 0 = 

1.0179 

= 

WFE 

/ YCOMPD1 9 


♦ 0 

. 0000 

Y 6 = 

75.6158 

= 

HC141 - HC15) 

♦ 

0.0000 

: Y2 1 = 

20.8890 

s 

TCI) 

X K 


0.500000 

♦ 0 

.0000 

Y 7 = 

30.8128 

= 

YCOMPD 

i 6 / THETA 

, 14 

♦ 

0 . 0000 

: Y22 = 

4.5120 

= 

YCOMPD2 

:i / 

PCI ) 


♦ 0 

.0000 

Y 8 = 

0.6291 

r 

RNIC14) / 

0 . 379 

19 OO ♦ 

0 . 0000 

: Y2 3 = 1 

204.7114 

= 

YCOMPD22 * WD(l) 


♦ - 0 

.0000 

y o = 77 

64 .5347 

= 

XNMAP 

14 * 

42.203 

Q 95 ♦ 

0.0000 

: Y 3 9 = 

1.3617 

= 

V— 1 9 

/ V 

-9 


♦ 0 

. oooo 

Y1 0 = 

1 .5665 

s 

THETA 

14 ** 

0.500000 ♦ 

0.0000 

: Y4 0 = 

0 . 9950 

= 

0.000000 - 


0.000000 

♦ 0 

. 9950 

Y 1 1 = 52 

70.6641 

= 

YCOMPD 

i 9 * YCOMPD 1 0 

♦ 

0.0000 

: Y4 1 = 

5.2777 


HP ( 1 4 1 

1 * 


0.005000 

♦ 0 

. 0000 

Y 1 2 = 

10.0143 

s 

FARC 9 

) - 

0.000000 ♦ 

1 0 . 0000 

: Y42 = 

0 . 3245 

= 

TC24 1 

— 

T C 23 ) 


♦ 0 

. 0000 

Y15 = 

0.0000 

= 

0.000000 - 

0.000000 + 

0.0000 

; Y4 3= 7 

297.8242 

= 

XNC 1 ) 

¥ 


4.490000 

♦ 0 

.0000 


T 1= 375.0C02 X=YC0MPD15 2= W= 10=03/11/91 E = 2 : T 3= 0.2297 X=RMAP(14) Z=XNMAP 14 W= ID=LPT X KN E=1 

T 2= 2184.6973 X= XM Z=XNMAP 1 W = ID = EYP AREA E=1 : T 4= 0.9950 X=YCOMPD23 2= XM W= 1D=INLETREC E*=l 


P l=YCOMPD4 1 — > HPXU) : P 4 = YTABLE 4 — > DEFF 

— VARY HI L0 (♦) OBJECT = TARGET ( ♦ ) LIM 

Cl 9= AREA (26) 2817.00 2183.00 1.00 AREA (26) YTABLE 2 0.00 L = 1 

MODE=XNMAP 1 PLA= 65.000 ADDPLA= 0.000 PLA LIMIT= PLA 
I DE'3= 0 NVAR=10 MAX ERRa 9= 19.PS+A/P+A = 0.00017 MATRX= 1 LOOP= 16 
IOMT LOOPS= 1 MAX ERROR = 0. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

J^WCFR ) 

?;wc 1 ) 

w 

T-R 

P 

H 

DH/DHT 



FR - TO 

?iW C FR ) 

*W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0020 

0.534 

816.5 

30.838 

195.83 

0.7000 

B 

7 = 

3 - OB 

0.0000 

0.0000 

0 . 000 

764.3 

25.201 

183.15 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0005 

0.092 

580.3 

10.914 

158.74 

0.2500 

B 

9 = 

3 - OB 

0.0321 

0.0012 

0.330 

712.0 

20.298 

170.46 

D .5000 

STA 

3 

TOTL 

0.0931 

0.0036 

0 . 956 
















FR 

- TO 

*W(FR ) 

n ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

SWCFR ) 

*WC1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

_ <a 

0.0577 

0.0020 

0.537 

971.4 

51.326 

233.90 

1.0000 

B 

6 = 

6-21 

0.0000 

0.0000 

0.000 

971 .4 

51 .326 

233.90 

K0000 

E 2 = 

6 

- n 

0.0385 

0.0013 

0.359 

971.4 

51.326 

280.00 

1.0000 

B 

8 = 

6 - OB 

0.0038 

0.0001 

0.035 

971.4 

51.226 

233.90 

1.0000 

E 4 = 

6 

- 15 

0 .0070 

0.0002 

0.065 

971.4 

52.332 

253.90 

0.2500 











STA 

6 

TOTL 

0.1070 

0.0037 

0.997 
















FR 

- TO 

J;W(FR ) 

1 ) 

W 

T-R 

P 

H 

DH/DHT 











B1 0 = 

22 

- OB 

0.0000 

0 . 0000 

0 . 000 

448.0 

4.987 

107.02 

1.0000 











STA 

22 

TOTL 

0 . 0000 

0 .0000 

0 . 000 
















COMPONENT PERFORMANCE 


N 

ID 

EETA 


XN XN-MAP 

HP HPX/PHP 

SFCNS2) 

W-MAP 

EFF-MAP 

R-MAP 

SMRELL 

FLOW ID 

EFF ID 

MAP TYP 

1 

FAN 

1.2528 

1625 

.351 65.002 

1050.37 

5.28 

0 . 0000 

728 . 355 

0.8294 

1.1101 

66.479 

QUIETENG 

QUIETENG 

1 

z 

HPC 

1 . 0321 

9326 

.816 88.285 

1772.90 

100.20 

0 .0000 

45.567 

0.7943 

9.6836 

29.759 

0. 0. 

0. 0. 

1 

1 0 

HPT 

0 . 0000 

Q ~ 2 6 

.816 103.204 

1872.13 

23.39 

0.0000 

0 . o «8 

0.8948 

4 .0214 

6.295 

JAN. 2690 

JAN. 2690 

1 

14 

LPT 

0.0000 

1625 

.351 79.721 

1055.55 

0 .00 

0 . 0000 

0.986 

0.9110 

2.9851 

5.896 

ANALYTIC 

ANALYTIC 

1 

14 

LPT 



RNISFC 1 , 

14)» C2tl4) 

,13,14) 

» ( 4 ? 1 4 ) = 

0 .99560 

0 . 98892 

1.00000 

1 .00000 







N 0 

Z Z L E PER 

FORMA 

N C E 









NOZZLE 

CN) 

TYP 

FG FN 

RJ 

CFG 

CD 

AREA ( TH ) 

V-EXIT 

SF ( TH , 2 ) 

SFCEX.2 1 

CFGT ID 

CDT ID 

MAPTYP 

PRI 

(8-9 ) 

18 

1 

185.26 -52.71 

1.1137 

0.9922 

0.9208 

294 .19 

599.3 

1.787 

0 . 000 

CFG MDXX 

CD MDXX 

1 

SEC 

C 18-19 ) 

25 

1 

6475.92 527.01 

1.5874 

0.9945 

0.9602 

2184.80 

816.1 

12.818 

0.000 

CFG MDXX 

CD MDXX 

1 



F I 

N A L 

ENGINE 

P E R F 0 

R M A 

N C E 









BPR(l) RMIX(l) GA1NMXC1) ANGMIXtl) BPRC2) RM1XC2) GAINMX(2) ANGMIXC2) 

24.9986 1.4253 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

6661.2 6186.9 427.5 .06775 0.756 267.002 777.394 11.38 1506. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

474.3 0.9013 427.5 18550. 0 0.2373 1.7764 0.8097 1479. 1.0000 

WARNING: TABLE CS ) EXTRAPOLATED. NON-ZERO NSICSJ. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT 1 

t/f2F10.0?F10.2»2F10.1»3F10.2?/*F10.1?2F10.3?F10. 4. 2F10.lt , 2F10.2 

IPUNCH = 412 1 1585 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD1 5 PAMB 

T-AMBCR) HPXC3) BLDC9) BLDC10) ERAM WDC1) WCOR C 1 ) 

PC 1 1 TCI ) 


17. 37000. 0.77 0.0 441.7 0.00 3.14 389.97 

100.2 0.032 0.000 0.9950 267.0 777.4 4.63 436.35 


C F 1 0 . 2 « 4F 10.1 ,F10.2,F10.4.F10.2./»8F10.2t ) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPRC1) FG F-RAM YCOKPD1 9 WFT YCOMPD18 YCOMPD20 

RC-OA R (25 1 R C 18 ) TC27) TC20) AREA C 27 ) AREAC20 ) 

WDC271 WD (201 

25.00 6661.2 6186.9 420.0 427.5 54.34 1.0179 11.38 

1.59 1.11 392.72 964.19 2184.80 294.19 256.73 10.02 

FMT3 

(2F1 0 . 1 * FI 0 . 2 ? 4F 1 0 . 4 • FI 0 . 1/F 1 0 . 3 r FI 0 . 1 » 6F1 0 . 0 . ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XNC14) XN ( 3 1 TC10) CD-18 CFG-19 CD-8 CFG-9 

HPC1) YCOMPD40 BLDP C 9 ) YCOMPD1 6 YCOMPD1 6 YCOMPD1 6 YCOMPD 1 6 
YCOMPD1 6 YCOMPD 16 

1625.4 9326.8 1870.27 0.96Q2 0.9945 0.9308 0.9922 1050.4 

0.995 20. 3 99999. 99999. 99999. 99999. 99999. 99999. 
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TERMAP 

(VER 12) TITLE= NASA 

LOW NOISE 

MODEL (FLOW SCAL 

E DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 

DATE = 

05-26-92 

CASE= 18.0 

(CMS 04-06-92) STI TLE = 32000 

FT, 0.81 MN, FLIGHT 

IDLE, 

FAN CORR 

N= 65 PCT 




TIME = 

16: 15:20 

PAGE = 24 

ALT 

PAMB TAMBF 

TAMER 

DTAMB DTAMTP PRELHM 

1 KTAS 

KCAS 

XM 1 

RPR DEFF ERAM 

pi 

T1R 

DEFT1P 

ERAMTP 

PTIP TTIPR 

32000. 

3.981 -55.12 

404.55 

0.0 0 

.0 0.0 

473.3 

295.1 C 

1.810 1 

.533 0.9950 0.9950 

6.102 

457.79 

0.0000 

0 . 0000 

0.000 0.0 

(N) ID 

NS I T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N.l (N) 

1 FAN 

220 457.8 

6.102 

780. 606 

344 . 980 

1.0739 

0.8386 

0 . 00000 

0.0 

0.000 

0.000 

0.883 

0.415 

109.37 

1.0191 1 

2 D^LP 

0 469.0 

6.552 

27.135 

12.723 

0.9976 

0 . 0000 

0.00000 

384 . 3 

0.120 

6.487 

0.904 

0.446 

112.06 

0.2349 2 

3 HPC 

0 469.0 

6.537 

27.199 

12.723 10.0562 

0.8082 

0.00000 

0.0 

0.000 

0 .000 

0.904 

0.445 

112.06 

1.0241 3 

4 COOL 

0 1004.3 

65.738 

3.58 9 

1 1 .538 

0 . 0000 

0.0000 

0 .00000 

0.0 

0.000 

0.000 

1.936 

4 .473 

242.05 

0.0000 4 

5 DELP 

0 1004.3 

65 . 738 

3.589 

11.538 

1 . 0000 

0.0000 

0.00000 

23.7 

0.269 

62.561 

1 . 936 

4.473 

242.05 

0.0000 5 

6 DELP 

0 1004.3 

65.738 

3.58 9 

11.538 

0 .9740 

0.0000 

0.00000 

20.6 

0.313 

61.468 

1.936 

4.473 

242.05 

0.4000 6 

7 HX C 

0 1004.3 

64 . 030 

3.291 

10.304 

1 . 0000 

0 . 0000 

0.00000 

26.7 

0.215 

62.020 

1 . 936 

4.357 

242 . 05 

0.0000 7 

8 BURN 

0 994.4 

64 .030 

3.275 

10.304 

0.9786 

0.9990 

0. 00000 

26.5 

0.216 

62.015 

1.917 

4.357 

239.60 

0.6799 8 

9 COOL 

0 1945.0 

62.660 

4.746 

10.450 

0 . 0000 

0 . 0000 

0.01417 

0.0 

0.000 

0.000 

3.750 

4.264 

497.73 

0.0000 9 

10 HPT 

0 1892.4 

62.660 

5.080 

11.115 

4 . 7860 

0.8996 

0.01331 

0 . 0 

0.000 

0.000 

3.564 

4.264 

482.41 

1.0046 10 

11 PWRK 

0 1338.2 

13.092 

20.041 

11.115 

0 .0000 

0 .0000 

0.01331 

0.0 

0.000 

0.000 

2.580 

0.891 

331.06 

0.0007 11 

12 COOL 

0 1332.8 

13.092 

20.800 

11 .559 

0 . 0000 

0.0000 

0.01279 

0 . 0 

0.000 

0.000 

2.570 

0 .891 

329.48 

0.0000 12 

13 DELP 

0 1307.7 

13.092 

21 . 782 

12.221 

0.9971 

0.0000 

0 .01209 

196. 0 

0.195 

12.761 

2.521 

0 .891 

322.63 

0.1163 13 

14 LPT 

0 1307.7 

13.054 

22.112 

12.221 

2.9457 

0 . 9074 

0.01209 

0.0 

0 .000 

0.000 

2.486 

0.888 

522.63 

1.0003 14 

15 COOL 

0 1011.5 

4.431 

56.596 

12.221 

0.0000 

0 . 0000 

0.01209 

0.0 

0.000 

0.000 

1.950 

0.302 

246.23 

0.0000 15 

16 DELP 

0 1011.5 

4.431 

56.969 

12.301 

0.9975 

0 . 0000 

0.01201 

406 . 6 

0.248 

4.250 

1.950 

0.302 

246.20 

0.0609 16 

17 COOL 

0 1011.5 

4.420 

57,111 

12.301 

0.0000 

0 . 0000 

0.01201 

0.0 

0.000 

0.000 

1.950 

0.301 

246.21 

0.0000 17 

18 NOZZ 

110 1007.8 

4.420 

57.540 

12.416 

1.1103 

0 .0000 

0.01 190 

1 . 0 

0.000 

0 . 000 

1.943 

0.301 

245.27 

0.0000 18 

19 TH8 

0 979.8 

3.981 

62.994 

12.416 

1.1103 

0.0000 

0.01190 

294.2 

0.392 

3.983 

1 .889 

0.271 

238.19 

1.0000 19 

20 EX 9 

0 979.8 

3.981 

62.994 

12.416 

1.0000 

0.0000 

0.01190 

294.2 

0.392 

3.981 

1 .889 

0.271 

238.19 

0.0000 20 

21 COOL 

0 469.0 

6.552 

708.644 

332.257 

0.0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

0.904 

0.446 

112.06 

0.0000 21 

22 DELP 

0 469.0 

6.552 

708 . 644 

332.257 

0.9966 

0 . 0000 

0.00000 

3500.0 

0.370 

5.960 

0.904 

0.446 

112.06 

0.0378 22 

23 HX H 

0 469.0 

6.530 

711 .075 

332.257 

1 .0000 

0.0185 

0 .00000 

3500 . 0 

0.372 

5.935 

0.904 

0 .444 

112.06 

0.0000 23 

24 DELP 

0 469.4 

6.530 

711.317 

332.257 

1 .0000 

0 . 0000 

0.00000 

3500 . 0 

0.372 

5.935 

0.905 

0.444 

112.14 

0.0000 24 

25 NOZZ 

0 469.4 

6.530 

711.317 

332.257 

1.6403 

0 .0000 

0 . 00000 

1 .0 

0.000 

0.000 

0.905 

0.444 

112.14 

0.0000 25 

26 TH 18 

0 407.4 

3.981 

1086.990 

332.257 

1 . 6403 

0.0000 

0 . 00000 

2184.7 

0.871 

3.981 

0.785 

0.271 

97.30 

1.0000 26 

27 EX1 9 

0 407.4 

3.981 

1086.990 

332.257 

1 . 0000 

0.0000 

0 .00000 

2184.7 

0.871 

3.981 

0.785 

0.271 

97.30 

0.0000 27 

S 1= RC 

-OA = 10.7736 : S 2= 

EMAPC7) = 

-9.8378 

; : s 3 = 

: EFF ( 23 ) = 

0.0185 







Y 1 = 

0.8403= COMP 

POLY EFF 

AT STATION 

1 



: Y16=99999.0000 

= 

0.000000 - 


0.000000 

♦99999. 0000 

Y 2 = 

0.8588= COMP 

POLY EFF 

AT STATION 

3 



: Y1 7 = 

2.5489 

= 

P (25 ) 

- PS (26 ) 


♦ 0.0000 

Y 3= 14 

32.7429= 

T ( 1 0 ) - 

459.669922 ♦ 

0 . 0000 

: Y 1 8 = 

75.0401 

= 

YCOMPD1 7 * 

2 

9.440002 

♦ 0.0000 

Y 4= 151 .3479= 

H( 10 ) - H ( 1 1 ) 

♦ 

0.0000 

: Y 1 9 = 

442.0916 

s 

FN 

- YCOMPD18 


♦ 0.0000 

Y 5 = 

42.4693= 

YCOMPD 

i 4 / THETA 

10 

♦ 

0 . 0000 

: Y2 0 = 

1 . 1888 

s 

WFE 

/ YCOMPD! 9 


♦ 0.0000 

Y 6 = 

76.3954= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0 .0000 

; Y2 1 = 

21 . 3960 

= 

T ( 1 ) 

K K 


0.500000 

♦ 0.0000 

Y 7 = 

30.7256= 

YCOMPD 

i 6 / THETA 

, 14 

♦ 

0.0000 

: Y22 = 

3 . 5066 

r 

YCOMPD2 

1 / 

pm 


♦ 0.0000 

Y 8 = 

0.7724 = 

RNI (14 ) / 

0.379900 ♦ 

0 . 0000 

: Y2 3 = 

1209. 6899 

= 

YCOMPD2 

:2 * WD ( 1 ) 


♦ -0.0000 

Y 9= 34 

23.6038= 

XNMAP 

14 * 

42.20: 

: 9 95 ♦ 

0 .0000 

: Y3 9 = 

1 .4477 

s 

V- 1 9 

/ V 

-9 


♦ 0.0000 

Y1 0 = 

1 .5768 = 

THETA 

14 ** 

O.SOOOGO ♦ 

0 . 0000 

: Y40 = 

0.9950 

= 

0.000000 - 


0.000000 

♦ 0.9950 

Y1 1 = 53 

98 .4219 = 

YCOMPD 

i 9 * YCOMPD10 

♦ 

0 . 0000 

: Y4 1 = 

6 .6045 

r 

HPC 14 ) 

1 * 


0.005000 

♦ 0.0000 

Y 1 2 = 

10.0142= 

FAR ( 9 

) - 

0.000000 ♦ 

10.0000 

: Y42 = 

0.3186 

= 

T (24 ) 

! — 

T ( 2 3 ) 


♦ 0.0000 

Y15 = 

0.0000 = 

0.000000 - 

0.000000 ♦ 

0 . 0000 

: Y43 = 

7474.7187 

= 

XNC 1 ) 

* 


4.490000 

♦ 0.0000 


T 1= 375.0002 X=YC0MPD15 Z = W = 1D=03/11/91 E = 2 : T 3= 0.2278 X=RMAP(14) Z=XNMAP 14 W= ID=LPT X MN E = 1 

T 2= 2184.6985 X= XM Z=XNKAP 1 W= 1D=EYP AREA E=1 : T 4= 0.9950 X=YCOMPD23 Z = XM W= 1 D= I NLETREC E=1 

P 1 = YCOMPD4 1 — > HPX(l) : P 4 =YTAELE 4 — > DEFF 

— VARY HI LO CO OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26 ) 281 7.00 2183.00 1.00 AREA ( 26 ) YTABLE 2 0.00 L= 1 

MODE=XNMAP 1 PLA= 65.000 ADDPLA= 0.000 PLA LIHIT= PLA 


1DES = 

0 

NVAR: 

=10 MAX 

ERR- 9= 

19 .PS+ 

A /P ♦ A 

= 0.00020 

MATRX= 

2 LOOP = 

18 










IOMT 

LOOPS= 

1 MAX 

ERROR = 

STA. 14 

. RNI X 

= 0.00000 
















B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

S.W ( FR ) 

*W ( 1 ) 

W 

T-R 

P 

H 

DH/DHT : 


FR - 

TO 

%W ( FR ) 

*H ( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0019 

0.662 

846 . 1 

38.827 

203.05 

0.7000 : B 

7 = 

3 - 

OB 

0.0000 

0 .0000 

0.000 

792 .8 

21.843 

190.05 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0 . 0003 

0.115 

604.5 

14.023 

144.56 

0.2500 : B 

9 = 

3 - 

OB 

0.0321 

0.0012 

0.408 

739.2 

25.751 

177.05 

0.5000 

sta 

3 

TOTL 

0.0931 

0.0034 

1 . 184 
















FR 

- TO 

XW(FR } 

*w c 1 ) 

W 

T-R 

P 

H 

DH/DHT : 


FR - 

TO 

?tW(FR) 

SWC 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- 9 

0.0577 

0.0019 

0.666 

1004.3 

64.030 

242.05 

1.0000 : B 

6 = 

6 - 

21 

0.0000 

0.0000 

0.000 

1004.3 

64 . 030 

242.05 

1 .0000 

B 2 = 

6 

- 11 

0 . 0385 

0.0013 

0 .444 

1004.3 

64 .030 

289.72 

1.0000 : B 

8 = 

6 - 

OB 

0.0038 

0.0001 

0.044 

1004.3 

64.030 

242.05 

1.0000 

B 4 = 

6 

- 15 

0.0070 

0 .0002 

0. 08 1 

1004.3 

65.311 

242.05 

0.2500 











STA 

6 

TOTL 

0.1070 

0 .0036 

1 .235 
















FR - TO *;W ( FR ) J*W ( 1 ) W T-R P H DH/DHT 

B 1 0= 22 - OB 0.0000 0.0000 0.000 469.0 6.530 112.06 1.0000 

STA 22 TOTL 0.0000 0.0000 0.000 

COMPONENT PERFORMANCE 


N ID BETA XN XN-MAP HP HPX/PHP SF(N,2) W-MAP EFF-MAP R-MAP 

1 FAN 1.2768 1664.748 65.000 1314.25 6.60 0.0000 731.365 0.8229 1.1006 

3 HPC 1.0356 9484.258 87.736 2249.95 100.20 0.0000 44.105 0.7892 9.2334 

10 HPT 0.0000 9484. 258 104.345 2350.20 29.96 0.0000 0.998 0.8955 4.0328 

14 LPT 0.0000 1664.748 81.120 1320.90 0.00 0.0000 0.984 0.9127 2.9457 

14 LPT RNI SF ( 1 , 1 4 ) , (2,14), (3.141? (4,14) = 0.99656 0.99393 1.00000 

NOZZLE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREA ( TH ) V-EXIT SFCTH,2) SF(EX-2) CFGT ID CDT ID MAP TYP 

PRI (8-9) 18 1 227.96 -87.90 1.1103 0.9922 0.9306 294.19 595.4 2.076 0.000 CFG MO XX CD KDXX 1 

SEC <18-191 25 1 8853.96 605.04 1.6403 0.9947 0.9632 2184.74 861.9 16.102 0.000 CFG MDXX CD MDXX 1 



F ] 

t N A L 

ENG 

I N E 

P E R F 

0 R M A 

N C E 



BPR ( 1 ) 

RMIXl 1 ) 

GAINMX(l) ANGMIXC1) 

BPR (2) RM 

IX (2) 6 A I NMX ( 2 ) 

ANGMIXC 

2) 

26.1 152 

1.4773 

0.0000 

0.0000 

0.0000 0 

.0000 0 

. 0000 

0.0000 


FG 

FRAK 

WFE 

FARST 

EPR 

WAENG 

WACOR 

RCOA 

FNR 1 

FNGF 

9081.9 

8564.8 

525.6 

.06775 

0.724 

344.980 

780 . 606 

10.77 

1246. 

1 .0000 

FN 

SFC 

WFT 

FHV 

NODISS 

EFFTH 

FN/WA 

EFFOA 

WFTR1 

WFTGF 

517.1 

1.0163 

525.6 

18550. 

0 

0.2295 

1 .4990 

0.8047 

1347 . 

1 .0000 

WARNING: 

TABLECS: 

) EXTRAPOLATED. 

NON-ZERO 

i NS I (S) . 





NPTOT = 

48 NP1 = 16 

NP2 

= 16 

NP3 = 16 






FMT1 

(/»2F10.0,F10.2»2F10.1,3F10.2»/»F10.1 »2F1 0.3»F10.4,2F10. 1 * , 2F10.2 

1PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD 1 5 PAMB 

T-AMB(R) HPX ( 3 1 BLD ( 9 ) BLD(IO) ERAM HD ( 1) WCOR ( 1 ) 

PCI) T ( 1 ) 


18. 3200 0 . 0.81 0.0 473.3 0.00 3 . 93 404.55 

100.2 0.032 0.000 0.9950 345.0 780.6 6.10 457.79 


FMT2 

(F1G.2,4F10.1*F10.2-F10.4,F10.2»/,8F1C-2,1 

I PUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = EPR(l) FG F-RAM YCOMPD 1 9 WFT YCOMPD18 YCOMPD20 

RC-OA R (25 1 R ( 18 ) T(27 1 T(20) AREA(27) AREAC20 1 

WD (27) WD (20) 

26.12 9081.9 8564.8 442.1 525.6 75.04 1.1888 10.77 

1.64 1.11 407.38 979.80 2184.74 294.19 332.26 12.42 


(2F 1 0 . 1 ,F1 0 . 2 » 4F 1 0 . 4 , F 1 0 . 1 /F 1 0 . 3 , F 1 0 . 1 » 6F 1 Q . O » ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN ( 3 ) T(10) CD- 18 CFG- 19 CD-8 CFG- 9 

HP ( 1 ) YCOK°D4 0 ELDP ( 9 ) YCOMPD 16 YCOMPD 16 YCOMPD1 6 YCOMPD 16 
YCOMPD1 6 YCOMPD 16 

1664.7 9484.3 1892.41 0.9632 0.9947 0.9306 0.9922 1314.3 

C.995 25.8 99999. 99999. 99999. 99999. 99999. 99999. 


SMRELL FLOW ID EFF ID MAP TYP 
68.621 OUIETENG QUIETENG 1 

51.203 0. 0. 0. 0. 1 

6.328 JAN. 2690 JAN. 2690 1 

5.947 ANALYTIC ANALYTIC 1 

1 .00000 
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TERKAP (VER 12) T I TLE= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 

DATE = 

05-26-92 

CASE= 19.0 

(CMS 04- 

-06-92) ST I TLE= 29000 

FT, 0.81 MN, FLIGHT IDLE, 

FAN CORR 

N=65 PCT 




T IME = 

16:15:20 

PAGE= 25 

ALT 

PAMB TAMBF 

TAMER 

DTAMB DTAMTP PRELHM KT AS 

KCAS 

XM 1 

RPR DEFF ERAM 

PI 

T1R 

DEFT IP 

ERAMTP 

PTIP TTIPR 

29000. 

4.566 -44.42 

415.25 

0.0 0 

.0 0.0 

479.5 

315.0 C 

1.810 1 

.533 0.9950 0.9950 

6.999 

469 .89 

0.0000 

0.0000 

0.000 0.0 

(N) ID 

NSI T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N , 1 (N) 
















1 FAN 

220 469.9 

6.999 

780.730 

390.624 

1.0736 

0.8384 

0.00000 

0.0 

0.000 

0.000 

0.906 

0.476 

112.27 

1.0191 1 

2 DELP 

0 481.4 

7.514 

27.176 

14.423 

0.99 76 

0 .0000 

0.00000 

384.3 

0.120 

7.438 

0.928 

0.511 

115.02 

0.2349 2 

3 HPC 

0 481.4 

7.496 

27.240 

14.422 

10.0402 

0 .8081 

0 .00000 

0.0 

0.000 

0 . 000 

0.928 

0.510 

115.02 

1.0241 3 

4 COOL 

0 1029.4 

75.261 

3.598 

13.080 

0.0000 

0 . 0000 

0 . 00000 

0.0 

0.000 

0.000 

1.985 

5.121 

248.31 

0.0000 4 

5 DELP 

0 1029.4 

75.261 

3.598 

1 3. 080 

1 .0000 

0.0000 

0 . 00000 

23.7 

0.270 

71.605 

1.985 

5.121 

248.31 

0.0000 5 

6 DELP 

0 1029.4 

75 .261 

3.598 

13.080 

0.9739 

0.0000 

0 . 00000 

20.6 

0.314 

70.346 

1.985 

5.121 

248.31 

0.4000 6 

7 HX C 

0 1029.4 

73.295 

3.299 

1 1 .680 

1 . 0000 

0 .0000 

0 .00000 

26.7 

0.216 

70.982 

1 .985 

4.987 

248.31 

0.0000 7 

8 BURN 

0 1019.4 

73.295 

3.283 

1 1 .680 

0 .9785 

0.9990 

0 .00000 

26.5 

0.216 

70.976 

1 .965 

4.987 

245.80 

0.6799 8 

9 COOL 

0 1979.1 

71.718 

4 . 742 

1 1 .848 

0.0000 

0 . 0000 

0.01437 

0.0 

0.000 

0.000 

3.816 

4.880 

507.49 

0.0000 9 

10 HPT 

0 1926.0 

71.718 

5 .079 

12 . 603 

4.7898 

0.8999 

0.01350 

0.0 

0.000 

0.000 

3 . 625 

4 .880 

491.97 

1.0046 10 

11 PWRK 

0 1363.1 

14 . 973 

20 . 053 

12.603 

0.0000 

0.0000 

0 .01350 

0.0 

0.000 

0.000 

2 . 628 

1.019 

337.72 

0.0007 11 

12 COOL 

0 1357.9 

14 . 973 

20.814 

13.106 

0 . 0000 

0 . 0000 

0 .01297 

0.0 

0.000 

0.000 

2.618 

1.019 

336.17 

0.0000 12 

13 DELP 

0 1332.6 

14.973 

21 . 799 

13.856 

0.9971 

0.0000 

0 .01226 

196.0 

0.195 

14.594 

2.569 

1.019 

329.25 

0.1163 13 

14 LPT 

0 1332.6 

14.929 

22.139 

13.856 

2.9410 

0.9102 

0 .01226 

0.0 

0.000 

0.000 

2.533 

1.016 

329.24 

1.0003 14 

15 COOL 

0 1030.9 

5.076 

56.553 

13.856 

0. 0000 

0.0000 

0 .01226 

0.0 

0.000 

0.000 

1 . 988 

0.345 

251.17 

0.0000 15 

16 DELP 

0 1030.9 

5.076 

56 . 926 

13.948 

0.9975 

0 .0000 

0.01218 

406 . 6 

0.247 

4.869 

1 . 988 

0.345 

251.15 

0.0609 16 

17 COOL 

0 1030.9 

5.064 

57 . 068 

13.948 

0.0000 

0 .0000 

0.01218 

0.0 

0.000 

0.000 

1 .988 

0.345 

251 . 15 

0.0000 17 

18 NOZZ 

110 1027.2 

5.064 

57.497 

14.077 

1 .1089 

0 .0000 

0.01207 

1.0 

0.000 

0.000 

1.980 

0.345 

250.21 

0.0000 18 

19 TH8 

0 998.8 

4.566 

62.869 

14.077 

1 . 1 089 

0.0000 

0.01207 

294.2 

0.391 

4.570 

1 .926 

0.311 

243.02 

1.0000 19 

20 EX9 

0 998.8 

4.566 

62.869 

14 . 077 

1 .0000 

0 .0000 

0.01207 

294.2 

0.391 

4.566 

1.926 

0.311 

243.02 

0.0000 20 

21 COOL 

0 481.4 

7.514 

708.876 

376.201 

0.0000 

0 .0000 

0.00000 

0.0 

0.000 

0.000 

0 . 928 

0.511 

115.02 

0.0000 21 

22 DELP 

0 481.4 

7.514 

708.875 

376.201 

0.9966 

0.0000 

0.00000 

3500.0 

0.370 

6.834 

0.928 

0.511 

115.02 

0.0378 22 

23 HX H 

0 481.4 

7.488 

711.309 

376.201 

1 . 0000 

0.0185 

0 . 00000 

3500.0 

0.372 

6.806 

0.928 

0 .510 

115.02 

0.0000 25 

24 DELP 

0 481.7 

7.488 

711.551 

376.201 

1 . 0000 

0.0000 

0.00000 

3500.0 

0,372 

6.805 

0.929 

0.510 

115.10 

0.0000 24 

25 NOZZ 

0 481.7 

7.488 

711.551 

376.201 

1.6398 

0 .0000 

0 . 00000 

1.0 

0.000 

0.000 

0.929 

0.510 

115.10 

0.0000 25 

26 TH18 

0 418.1 

4.566 

1086.965 

376.201 

1.6398 

0.0000 

0.00000 

2184.8 

0.871 

4.564 

0.806 

0.311 

99.86 

1.0000 26 

27 EX 1 9 

0 418.1 

4.566 

1086 . 965 

376.201 

1 .0000 

0.0000 

0.00000 

2184.8 

0.871 

4.566 

0.806 

0.311 

99.86 

0.0000 27 

S 1= RC-OA = 10.7537 : S 2= 

EMAP ( 7 ) = 

-10.0698 : S 3= 

EFF (23 ) = 

0.0185 







Y 1= ( 

) .84 00= COMP 

POLY EFF 

AT STATION 

1 



: Y1 6=99999. 0000 

- 

0.000000 - 


0.000000 

♦99999.0000 

Y 2= 0.8587= COMP 

POLY EFF 

AT STATION 

3 



: Y1 7 = 

2.9239 


P (25 ) 

- PS (26) 


♦ 0.0000 

Y 3= 1466.3154= 

T ( 1 0 ) - 

459.669922 ♦ 

0 . 0000 

: Y 18 = 

86.0804 

= 

YCOMPD 17 * 

2 

9.440002 

♦ 0.0000 

Y 4= 154.2534= 

H ( 1 0 ) - H ( 1 1 ) 

♦ 

0.0000 

: Y 1 9 = 

509 . 6807 

= 

FN 

- YC0MPD18 


♦ 0.0000 

Y 5= 42.5503= 

YCOMP D 

i 4 / THETA 

1 0 

♦ 

0.0000 

: Y2 0 = 

1 . 1857 


WFE 

/ YCOMPD1 9 


♦ 0.0000 

Y 6= 78.0686= 

H ( 1 4 ) - H ( 1 5 ) 

♦ 

0 . 0000 

: Y2 1 = 

21 . 6769 

= 

T ( 1 ) 

* K 


0.500000 

♦ 0.0000 

Y 7= 30.8264= 

YCOMP D 

i 6 / THETA 

14 

♦ 

0.0000 

s Y22 = 

3.0973 

s 

YCOMPD2 

1 / 

PCD 


♦ 0.0000 

Y 8= ( 

) . 8647 = 

RNI ( 14 ) / 

0.37 

9900 ♦ 

0.0000 

: Y2 3 = 

1209.8809 

= 

YCOMP D2 

:2 * WD ( l ) 


♦ .0.0000 

Y 9= 3436.8125= 

XNMAP 

14 * 

42.20 

= n Q s; ♦ 

0.0000 

: Y3 9 = 

1 .4565 

= 

V-l 9 

/ V 

-9 


♦ 0.0000 

Y 1 0 = ] 

1.5914= 

THETA 

14 ** 

0.500000 ♦ 

0 . 0000 

: Y4 0 = 

0.9950 

= 

0.000000 - 


0.000000 

♦ 0.9950 

Y1 1 = 5469.3047= 

YCOMPD 

i 9 * YCOMPD 1 0 

♦ 

0 . 0000 

: Y4 1 = 

7 . 6524 

= 

HP ( 1 4 ) 

* 


0.005000 

♦ 0.0000 

Y1 2= 10.0144= 

FAR ( 9 ) - 

0.000000 ♦ 

10 . 0000 

: Y42 = 

0.3274 

= 

T ( 24 ) 

— 

T (23 ) 


♦ 0.0000 

Y15= ( 

) .0000 = 

0.000000 - 

0.000000 ♦ 

0.0000 

: Y4 3 = 

7572.8633 

= 

XNC 1 ) 

* 


4.490000 

♦ 0.0000 


T 1= 375.0002 X = YCOMP D 1 5 Z = W= ID = 03/11/91 E = 2 : T 3= 0.2277 X=RMAP(14) Z=XNMAP 14 W= ID=LPT X MN E=1 

T 2= 2184.6985 X= XM Z=XNMAP 1 W= ID=SYP AREA E = 1 : T 4= 0.9950 X=YC0MPD23 Z = XM W = ID= INLETREC E= 1 


P 1 =YC0MPD4 1 — > HPX(l) : P 4 = YT ABLE 4 — > DEFF 

— VARY— H! LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9- AREA ( 26 ) 2817.00 2183.00 1.00 AREA 126 ) YTAELE 2 0.00 L=1 

KODE=XNMAP 1 PLA= 65.000 ADDPLA= 0.000 PLA LIMIT= PLA 
I DES = 0 NVAR = 10 MAX ERRa 9= 19.PS*A/P*A = 0.00038 MATRX= 1 LOOP = 16 
10MT LOOPS= 1 MAX ERROR = STA.14.RNIX = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

%W(FR) 

*W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 



FR - TO 

J;W(FR ) 

%W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0019 

0.750 

867.6 

44.464 

208 . 32 

0.7000 

B 

7 = 

3 - OB 

0.0000 

0.0000 

0.000 

813.1 

36.470 

195.00 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0003 

0.130 

620.3 

16.069 

148 . 34 

0.2500 

B 

9 = 

3 - CB 

0.0321 

0.0012 

0.463 

758.2 

29.497 

181.67 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0034 

1.343 
















FR 

- TO 

5.W ( FR ) 

?;W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

T.'WCFR ) 

2WU ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- 9 

0.0577 

0.0019 

0.755 

1029.4 

73.295 

248.31 

1.0000 

B 

6 = 

6-21 

0 . 0000 

0 . 0000 

0.000 

1029.4 

73.295 

248.31 

1 .0000 

B 2 = 

6 

- 11 

0.0385 

0.0013 

0.504 

1029.4 

73.295 

297.27 

1 .0000 

B 

8 = 

6 - OB 

0.0038 

0.0001 

0.050 

1029.4 

73.295 

248.31 

1 .0000 

E 4 = 

6 

- 15 

0.0070 

0.0002 

0.092 

1029.4 

74.770 

248.31 

0.2500 











STA 

6 

TOTL 

0 .1070 

0.0036 

1.400 
















FR 

- TO 

*WCFR ) 

);W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 











B10 = 

22 

- OB 

0 . 0000 

0.0000 

0.000 

481.4 

7.488 

1 15.02 

1.0000 











STA 

22 

TOTL 

0.0000 

0.0000 

0.000 
















N 

ID 

C 

BETA 

0 M P 0 N E 
XN 

NT P 

XN-MAP 

ERFORMANC 
HP HPX/PHP 

E 

SF ( N , 2 ) 

W-MAP 

eff-map 

R-MAP 

SMRELL 

FLOW ID 

EFF ID MAPTYP 

1 

FAN 

1.2777 

1686.607 

65 . 000 

1522.94 7.65 

0 . 0000 

731 .480 

0.8227 

1 .1002 

68 .703 

OUIETENG 

OUIETENG 1 

3 

HPC 

1.0370 

9611. 148 

87.761 

2615.39 100.20 

0.0000 

44.172 

0.7891 

9.2188 

31 .634 

0 . 0 . 

0 . 0 . 1 

1C 

HPT 

0.0000 

9611 .148 

104.840 

2715.60 34.88 

0.0000 

0.998 

0.8958 

4.0359 

6.342 

JAN. 2690 

JAN. 2690 1 

14 

LPT 

0.0000 

1686.607 

81 .435 

1530.47 0.00 

0.0000 

0 . 985 

0.9130 

2.9410 

5 . 958 

ANALYTIC 

ANALYTIC 1 

14 

LPT 



RNI SF ( 1 

, 14 ) , (2, 14 ) , C3 , 14 ) 

, (4,14)= 

0.99814 

0 .99668 

1.00000 

1 .00000 




NOZZLE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREACTH) V-EXIT SF ( TH * 2 ) SF C EX , 2 ) CFGT ID CDT ID MAPTYP 

PRI (8-9) 18 1 260.38 -102.40 1.1089 0.9922 0.9306 294.19 599.8 2.085 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 10160.77 698.16 1.6398 0.9947 0.9632 2184.80 873.6 16.050 0.000 CFG MDXX CD MDXX 1 



F I 

N A L 

ENG 

I N E 

PER 

FORMA 

N C E 


BPR ( 1 ) 
26.0842 

RMI X ( 1 ) 
1 .4788 

GAINMX(l) ANGMIX(l) 
0.0000 0.0000 

BPR ( 2 ) 
0.0000 

R M I X ( 2 ) GAI NMX ( 2 ) 
0.0000 0.0000 

ANGMIX(2 ) 
0 . 0000 

FG 

10421.1 

FRAM 

9825.4 

WFE 

604.3 

FARST 

.06775 

EPR 

0.724 

WAENG 
390 . 624 

WACOR 

780.730 

RCOA 

10.75 

FNR 1 FNGF 

1251. 1.0000 

FN 

595 .8 

SFC 

1.0144 

WFT 

604.3 

FHV 

18550. 

NODISS 

0 

EFFTH 

0.2330 

FN/WA 

1.5252 

EFFOA 

0.8046 

WFTR1 WFTGF 
1333. 1.0000 

WARNING: 

TABLE ( S ) 

EXTRAPOLATED. 

NON-ZERO 

nsi(S) 




NPTOT = 

48 NP1 = 16 

NP2 

= 16 

NP3 = 

16 




FMT1 

(/,2F10.0,F10.2»2F10.1,3F10.2,/-F10.1,2F10.3»F10.4»2F10.1» , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTA?4B V-KTAS YC0MPD15 PAMB 

T-AMB(R) HPX ( 3 ) BLD ( 9 ) BLD(IO) ERAM WDC1) WCOR ( 1 ) 

P(l) T ( 1 ) 


19. 29000. 0.81 0.0 479.5 0.00 4.57 415.25 

100.2 0.032 0.000 0.9950 390.6 780.7 7.00 469.89 


(F10.2,4F10.1,F10.2»F10.4,F10.2,/ ,8F 1 0 . 2 - ) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD20 

RC-OA R (25 ) R ( 18 ) T(27 ) T(20) AREA(27 ) AREAC 20 ) 

WDC27) WD (20 ) 

26.08 10421.1 9825.4 509.7 604.3 86.08 1.1857 10.75 

1.64 1.11 418.06 998.82 2184.80 294.19 376.20 14.08 

FMT3 

( 2F1 0. 1 » FI 0 . 2 ,4F10.4*F10. 1/F10.3»F10. 1,6F10.0» ) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(2) T(10) CD-18 CFG-19 CD-8 CFG-9 

HP ( 1 ) YCOMPD4 0 BLDP ( 9 ) YCOMP D1 6 YCOMPD1 6 YCOMP D 1 6 YCOMPD1 6 
YC0MPD1 6 YCOMPD1 6 

1686.6 9611.1 1925.99 0.9632 0,9947 0.9306 0.9922 1522.9 

0.995 29.5 99999. 99999. 99999. 99999. 99999. 99999. 
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TERMAP CVER 12) T I TLE= NASA LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) DATE= 05-26-92 CASE= 20.0 


(CMS 04 

-06-92) STITLE 

= 20000 

FT, 0.67 

MN, FLIGHT 

IDLE , 

FAN CORR 

N= 60 PCT 





T I ME = 

16:15:20 

PAGE = 

26 


ALT 

PAMB 

TAMBF 

TAMBR 

DTAMB DTAMTP PRELHM 

! KTAS 

KCAS 

XM RPR DEFF ERAM 

PI 

T1R 

DEFT IP 

ERAMTP 

PTIP 

TTIPR 

20000 . 

6.753 

-12.32 

447.35 

0 . 0 

0.0 0.0 

411.7 

309.3 

0.670 1. 

345 0.9950 0.9950 

9.081 

487.61 

0.0000 

0 . 0000 

0.000 

0.0 

(N) 

i ID 

NSI 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

(N) 

1 

FAN 

0 

487.6 

9.081 

737.093 

469.728 

1 .0748 

0.8331 

0.00000 

0.0 

0.000 

0.000 

0.940 

0.618 

116.51 

1.0191 

1 

2 

DELP 

0 

499.8 

9.760 

27 . 925 

18 .892 

0 . 9975 

0.0000 

0 . 00000 

384.3 

0.124 

9 . 656 

0.964 

0.664 

119.43 

0.2349 

2 

z 

HPC 

0 

499.8 

9.735 

27.995 

18.892 10.3512 

0.8117 

0 .00000 

0.0 

0.000 

0.000 

0.964 

0.662 

119.43 

1.0241 

3 

4 

COOL 

0 

1074.7 

100.772 

3.597 

17.133 

0.0000 

0.0000 

0 .00000 

0 . 0 

0.000 

0.000 

2.072 

6.857 

259.64 

0 . 0000 

4 

5 

DELP 

0 

1074.7 

100.772 

3.597 

17.133 

1 . 0000 

0 .0000 

0 .00000 

23.7 

0.270 

95.881 

2.072 

6.857 

259.63 

0.0000 

5 

6 

DELP 

0 

1074.7 

100.772 

3.597 

17.133 

0.9739 

0 . 0000 

0.00000 

20.6 

0.315 

94.196 

2.072 

6.857 

259.63 

0.4000 

6 

7 

HX C 

0 

1074.7 

98.142 

3.298 

15.300 

1.0000 

0 .0000 

0.00000 

26.7 

0.216 

95.047 

2.072 

6.678 

259.63 

0.0000 

7 

8 

BURN 

0 

1064.1 

98. 142 

3.282 

15.300 

0 . 9785 

0.9990 

0 . 00000 

26.5 

0.216 

95.040 

2.052 

6.678 

256.98 

0.6799 

8 

9 

COOL 

0 

2060.2 

96.033 

4 . 737 

15.530 

0.0000 

0 .0000 

0.01507 

0.0 

0 .000 

0.000 

3.972 

6.535 

531.05 

0.0000 

9 

10 

HPT 

0 

2005.3 

96.033 

5.078 

16.519 

4.7684 

0 . 9002 

0.014 16 

0.0 

0.000 

0.000 

3 . 770 

6.535 

514.81 

1.0046 

10 

11 

PWRK 

0 

1424.5 

20.139 

19.976 

16.519 

0.0000 

0.0000 

0.01416 

0.0 

0.000 

0.000 

2.746 

1.370 

354.28 

0.0007 

1 1 

12 

COOL 

0 

1419.0 

20.139 

20.734 

17.179 

0.0000 

0 .0000 

0.01361 

0 . 0 

0.000 

0 . 000 

2.736 

1.370 

352.62 

0 . 0000 

12 

13 

DELP 

0 

1392.5 

20.139 

21.715 

18.161 

0.9971 

0 . 0000 

0 .01286 

196.0 

0.195 

19.633 

2.685 

1.370 

345.32 

0.1163 

13 

14 

LPT 

0 

1392.5 

20.081 

22.075 

18.161 

2.7163 

0 .9060 

0.01286 

0.0 

0.000 

0.000 

2.643 

1.366 

345.31 

1.0003 

14 

15 

COOL 

0 

1101.5 

7.393 

52.613 

18.161 

0 . 0000 

0.0000 

0 .01286 

0.0 

0 .000 

0.000 

2.124 

0.503 

269.31 

0.0000 

15 

16 

DELP 

0 

1101.3 

7.393 

52.956 

18.281 

0.9979 

0 .0000 

0.01277 

406.6 

0.229 

7.133 

2.123 

0.503 

269.24 

0 . 0609 

16 

17 

COOL 

0 

1101.3 

7.377 

53.070 

13.281 

0.0000 

0 . 0000 

0.01277 

0.0 

0.000 

0.000 

2.123 

0.502 

269.24 

0.0000 

17 

18 

NOZZ 

110 

1097.4 

7.377 

53.466 

18.451 

1.0923 

0 .0000 

0.01266 

1.0 

0.000 

0.000 

2.116 

0.502 

268 .19 

0 .0000 

18 

19 

TH 8 

0 

1071 .8 

6.753 

57.717 

18.451 

1 . 0923 

0.0000 

0.01266 

294.2 

0.360 

6.753 

2.066 

0.460 

261 .67 

1.0000 

19 

20 

EX9 

0 

1071 .8 

6.753 

57.717 

18.451 

1.0000 

0.0000 

0.01266 

294.2 

0.360 

6.753 

2.066 

0.460 

261 .67 

0.0000 

20 

21 

COOL 

0 

499.8 

9.760 

666.414 

450.836 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

0.964 

0.664 

119.43 

0.0000 

21 

22 

DELP 

0 

499.8 

9.760 

666.414 

450.836 

0.9970 

0.0000 

0.00000 

35 00. 0 

0.344 

8.990 

0.964 

0.664 

119.43 

0.0378 

22 

23 

HX H 

0 

499.8 

9.731 

668.407 

450.836 

1 .0000 

0.0185 

0 .00000 

3500.0 

0.346 

8.958 

0.964 

0.662 

119.43 

0 . 0000 

23 

24 

DELP 

0 

500.2 

9.731 

668.659 

450 .836 

1 . 0000 

0.0000 

0 .00000 

3500.0 

0.346 

8.958 

0.964 

0.662 

119.52 

0.0000 

24 

25 

NOZZ 

0 

500.2 

9.731 

668.659 

450.836 

1.4408 

0 . 0000 

0 . ooooo 

1.0 

0.000 

0.000 

0.964 

0.662 

119.52 

0.0000 

25 

26 

TH18 

0 

450.5 

6.753 

914.357 

450.836 

1 .4408 

0 . 0000 

0 . ooooo 

2184.7 

0.741 

6.753 

0.869 

0.460 

107.63 

1.0000 

26 

27 

EX1 9 

0 

450.5 

6.753 

914.357 

450.836 

1 .0000 

0 .0000 

0.00000 

2184.7 

0.741 

6 . 753 

0.869 

0.460 

107.63 

0.0000 

27 

S 1 

[= RC- 

OA = 

11.0975 : S 2 

=EMAP ( 7 ) ; 

= -10.5695 

' : S 3- 

* EFF (23 ) 

= 0.0185 









Y 1 = 

0 .8348= 

COMP 

POLY EFF AT 

STATION 1 




Y 1 6 = 

99999.0000= 

0.000000 



0.000000 

♦99999.0000 

Y 2 = 

0 .8619= 

COMP 

POLY EFF AT 

STATION 3 




Y 1 7 = 

2 .9771 = 

P ( 25 ) 

— 

PS(26 ) 


♦ 

0 .0000 

Y 3 = 

1545.5972= 


T( 10) 

— 

459.669922 

♦ 

0.0000 

Y 1 8 = 

87.6457= 

YCOMPD1 7 

K 


29.440002 

♦ 

0 . 0000 

Y 4 = 

160.5266= 


H( 10 ) 

— 

H ( 1 1 ) 


♦ 

0.0000 

Y1 9 = 

839.8809= 

FN 

— 

YCOMPD18 


♦ 

0.0000 

Y 5 = 

42.5753= 


YCOMPD 4 

/ 

THETA 10 


♦ 

0.0000 

Y20 = 

0.9884= 

WFE 

/ 

YCOMPD1 9 


♦ 

0.0000 

Y 6 = 

75.9995= 


H ( 14 ) 

— 

H( 15 ) 


♦ 

0 .0000 

Y2 1 = 

22 . 0818= 

T ( 1 ) 

* tt 


0.500000 

♦ 

0.0000 

Y 7 = 

28.7536= 


YCOMPD 6 

/ 

THETA 14 


♦ 

0.0000 

Y22 = 

2.4317= 

YCOMPD2 1 

/ 

P(l) 


♦ 

0 . 0000 

Y 8 = 

1 . 1068 = 


RN 1 ( 14 ) 

/ 


0 .379900 

♦ 

0.0000 

Y2 3 = 

1142.2598= 

YCOMPD22 

X 

WD ( 1 ) 


♦ 

. 0.0000 

Y 9 = 

3163.3630= 


XNMAP 14 

K 

4 

2.203995 

♦ 

0.0000 

Y3 9 = 

1 . 3505 = 

V— 1 9 

/ 

V- 9 


♦ ' 

0.0000 

Y1 0 = 

1 .6258 = 


THETA 14 

* 


0.500000 

♦ 

0.0000 

Y4 0 = 

0 . 9950= 

0 .000000 

— 


0.000000 

♦ 

0.9950 

Y1 1 = 

5142.9023= 


YCOMPD 9 

If 

YCOMPD1 0 


♦ 

0.0000 

Y4 1 = 

9.7640= 

HP ( 1 4 ) 

* 


0 . 005000 

♦ 

0.0000 

Y12 = 

10.0151= 


FAR ( 9 ) 

— 


0 .000000 

♦ 

10.0000 

Y42 = 

0.3772 = 

T (24 ) 

— 

T (2 3 ) 


♦ 

0.0000 

YI5 = 

0 . 0000 = 


0.000000 

- 


0.000000 

♦ 

0.0000 

Y43 = 

7120.9180= 

XN ( 1 ) 

* 


4.490000 

♦ 

0 . 0000 

T 1 = 

375.0002 

X=YCOMPD 1 5 Z= 


W= 

JD = 

03/11/91 E=2 : 

: T 3 = 

0.2036 

X=RMAP (14) Z=XNMAP 

14 W = 

I D = 

LPT 

X MN E= 1 

T 2 = 

2184 .6973 

X = 

XM Z = XNMAP 

1 W = 

1 D = 

BYP 

AREA E= 1 : 

: T 4 = 

0 . 9950 

X=YCOMPD23 Z= XM 

W = 

ID = 

INLETREC E= 1 


P l=YCOMPD41~ > HPX(l) : P 4 = YTABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET CO LIM 

Cl 9= AREA 12.6 ) 2817.00 2182.00 1.00 AREA (26) YTABLE 2 0.00 L=1 

MODE = XNMAP 1 PLA = 60.000 ADDPLA= 0.000 PLA LIMIT= PLA 

IDEG=0 NVAR = 10 MAX ERRa 8 = 14.HP*10*WD = 0.00014 MATRX= 0 LOOP = 22 
IOMT LOOPS= 1 MAX ERROR = 0. 0.00000 





B 

L E E D 

S A 

N D 

LEAK 

AGES 













FR 

- TO 

*;W ( FR ) 

JiW ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

?£W(FR ) 

*W( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0 .0021 

0 . Q 82 

905.3 

59.201 

217.57 

0 .7000 

B 

7 = 

3 - OB 

0.0000 

0.0000 

0.000 

848.1 

48.447 

203.55 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0004 

0.170 

645.8 

21.121 

154.48 

0.2500 

B 

9 = 

3 - OB 

0.0321 

0.0013 

0.606 

790,6 

39. 083 

189.53 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0037 

1.759 
















FR 

- TO 

%U ( FR ) 

JiW ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

?*W(FR ) 

*WC 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- Q 

0.0577 

0.0021 

0.989 

1074.7 

98 . 142 

259.63 

1 . 0000 

B 

6 = 

6-21 

0 .0000 

0 . 0000 

0.000 

1074.7 

98.142 

259.63 

1.0000 

B 2 = 

6 

- 11 

0.0385 

0.0014 

0.660 

1074.7 

98 .142 

310.99 

1 .0000 

B 

8 = 

6 - OB 

0.0038 

0.0001 

0.065 

1074.7 

98.142 

259.63 

1.0000 

E 4 = 

6 

- 15 

0.0070 

0 .0003 

0.120 

1074.7 

100.114 

259.63 

0.2500 











STA 

6 

TOTL 

0 .1070 

0.0039 

1.833 
















FR 

- TO 

JiWCFR) 

?iW(l ) 

W 

T-R 

P 

H 

DH/DHT 











B1 0 = 

22 

- OB 

0.0000 

0.0000 

0.000 

499.8 

9.731 

119.43 

1 .0000 











STA 

22 

TOTL 

0.0000 

0.0000 

0.000 


















C 0 

1 M P 0 

N E N T 

P E 

R F 0 R 

M A N C 

E 












N ID BETA XN XN-MAP HP HPX/PHP SF(N,2) W-MAP EFF-MAP R-MAP SKRELL FLOW ID EFF ID MAPTYP 

1 FAN 1.2071 1585.951 60.000 1942.73 9.76 0.0000 690.597 0.8175 1.1018 69.229 OUIETENG OUIETENG 1 

5 HPC 1.0284 9844.244 88.219 3602.56 100.20 0.0000 45.295 0.7926 9.5016 31.684 0. 0. 0. 0. 1 

10 HPT 0.0000 9844.344 105.296 3703.89 47.92 0.0000 0.997 0.8961 4.0187 6.255 JAN. 2690 JAN. 2690 1 

14 LPT 0.0000 1585.951 74.954 1952.80 0.00 0.0000 0.978 0.9045 2.7163 5.725 ANALYTIC ANALYTIC 1 

14 LPT RN I SF (1.141.(2.14). (3-14), (4-14)= 1.00059 1.00139 1.00000 1.00000 

NOZZLE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREA ( TH ) V-EXIT SFCTH.2) SFCEX-2) CFGT ID CDT ID MAPTYP 

PR 1 (8-9 ) 18 1 325.10 -82.87 1.0923 0.9921 0.9298 294.19 571.4 1.962 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 10746.07 1010.39 1.4408 0.9938 0.9517 2184.70 771.7 15.047 0.000 CFG MDXX CD MDXX 1 

FINAL ENGINE PERFORMANCE 


EPR(l) RMIX(l) GAINMX(l) ANGMIX(l) EPR(2) RMIX(2) GAINMX(2) ANGMIX(2) 

23.8642 1.2191 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

11071.2 10143.6 830.1 .06775 0.812 469.728 737.093 11.10 1501. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 KFTGF 

927.5 0.8950 830.1 18550. 0 0.2228 1.9746 0.8078 1386. 1.0000 

WARNING: TABLE (S ) EXTRAPOLATED. NON-ZERO NSI(S). 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/•2F10.0.F10.2,2F10.1»3F10.2,/?F10.1?2F10.3tF10.4»2F10.1» , 2F10.2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PAMB 

T-AMB(R) HPX ( 3 ) BLD( 9 ) BLD(IO) ERAM WD (1 ) WC0R(1) 

PCI) T ( 1 ) 


20. 20000. 0.67 0.0 411.7 0.00 6.75 447.35 

100.2 0.032 0.000 0.9950 469.7 737.1 9.08 487.61 


(F10.2.4F10.1,F10.2»F10.4,F10.2?/»8F10.2«) 

I PUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOMPD1 9 WFT YC0MPD18 YCOMPD20 

RC-OA R ( 25 ) R ( 18 ) T(27) T(20) AREAC27) AREA(20) 

WD ( 27 ) WD ( 20 ) 

23.86 11071.2 10143.6 839.9 830.1 87.65 0.9884 11.10 

1*44 1.09 450.54 1071.80 2184.70 294.19 450.84 18.45 

FMT3 

(2F10. 1 ,F10.2,4F10.4.F1Q. 1/F10.3.F10. 1 -6F10.0. ) 

1PUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) T(10) CD-18 CFG-19 CD -8 CFG-? 

HP ( 1 ) YCOMPD4 0 ELDP ( 9 ) YCOMPD 1 6 YCOM.PD1 6 VCOMPD1 6 YCOMPD 1 6 

YCOMPD 1 6 YCOMPD1 6 

1586.0 9844.3 2005.27 0.9517 0.9938 0.9298 0.9921 1942.7 

O .995 39.1 99999. 99999. 99999. 99999. 99999. 99999. 


NASA/CR— 2003-212523 


180 



TERMAP (VER 12) TITLE= NASA 
{ CMS 04-06-92) ST I TLE= 10000 

ALT PAMB TAMBF TAMER 
10000. 10.107 23.34 483.01 


LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
FT, 0.56 MN, FLIGHT IDLE, FAN CORR N=50 PCT 


DATE= 05-26-92 CASE = 
T I ME= 1 6 rl 5 : 2 0 PAGE = 


21.0 

27 


DTAMB DTAMTP PRELHM XT AS 
0.0 0.0 0.0 357.5 


(N) 

ID 

NS I 

T-R 

P 

W-COR 

W 

R 









1 

FAN 

0 

513.4 

12.442 

641 .627 

546.015 

1 . 0437 


DELP 

0 

521.4 

12.986 

22.727 

20 . 030 

0.9984 

3 

HPC 

0 

521 .4 

12.965 

22.765 

20.030 

8.0952 

4 

COOL 

0 

1059.5 

104.952 

3.635 

18.165 

0.0000 

5 

DELP 

0 

1059.5 

104 . 952 

3.635 

18.165 

1 .0000 


DELP 

0 

1059.5 

104 . 952 

3.635 

18.165 

0 .9733 

7 

HX C 

0 

1059.5 

102.149 

3.335 

16.221 

1 .0000 

8 

BURN 

0 

1049.6 

102.149 

3.320 

16.221 

0 . 9780 

9 

COOL 

0 

198 7.2 

99.900 

4.737 

16.450 

0.0000 

10 

HPT 

0 

1935.2 

99.900 

5.075 

17.498 

4.5340 

1 1 

PWRK 

0 

1387.0 

22.034 

19 . 085 

17.498 

0.0000 

12 

COOL 

0 

1382 . 0 

22.054 

19.812 

18.197 

0.0000 

13 

DELP 

0 

1357.2 

22.034 

20.757 

19.238 

0.9973 

14 

LPT 

0 

1357.2 

21.975 

21 . 082 

19.238 

2 .0720 

15 

COOL 

0 

1145.6 

10.606 

39.619 

19.238 

0 .0000 

16 

DELP 

0 

1145.0 

10.606 

39.871 

19.366 

0 .9988 

17 

COOL 

0 

1145.0 

10.593 

39.919 

19.366 

0 . OOCO 

18 

NOZZ 

110 

1140.7 

10.593 

40.215 

19.546 

1 .0481 

19 

TH 8 

0 

1126.6 

10.107 

41 .889 

19.546 

1 . 0481 

20 

EX9 

0 

1126.6 

10.107 

41 .889 

19.546 

1 .0000 


21 COOL 

22 DELP 

23 HX H 

24 DELP 

25 N0Z2 

26 TH18 

27 EX 1 9 


521.4 
521.4 
521.4 
521 .8 
521.8 
486 . 0 
486.0 


12.986 

12.986 

12.956 

12.956 

12.956 

10.107 

10.107 


596.831 

596.831 

598.234 

598.418 

598.418 

740.329 

740.329 


525.985 
525 . 985 
525 .985 
525.985 
525 . 985 
525.985 
525 . 985 


KCAS XM 
310.8 0.560 


RPR DEFF ERAM PI 
1 .231 0.9950 0.9950 12.44: 


T1R 

513.36 


DEFT IP ERAMTP 

0.0000 0.0000 


0.0000 
0 .9977 
1 . 0000 
1 . 0000 
1 .2819 
1.2819 
1 . 0000 


EFF 

0.7826 
0.0000 
0.7790 
0.0000 
0.0000 
0 . 0000 
0 .0000 
0.9990 
0 .0000 
0 .8992 
0.0000 
0.0000 
0 . 0000 
0.8961 
0 .0000 
0 . 0000 
0.0000 
0.0000 
0.0000 
0.0000 

0 . 0000 
0 . 0000 
0.0185 
0.0000 
0.0000 
0 .0000 
0.0000 


FAR 

0 . 00000 
0 . 00000 
0 .00000 
0 .00000 
0.00000 
0 . 00000 
0.00000 
0 . ocooo 

0 .01408 
0 .01322 
0 .01322 
0 .01271 
0.01201 
0.01201 
0 .01201 
0.01193 
0.01193 
0.01182 
0.01182 
0.01182 

0.00000 
0 . 00000 
0 . 00000 
0 . 00000 
0 .00000 
0 .00000 
0.00000 


AREA 

0.0 
384.3 
0.0 
0 . 0 

23.7 

20.6 

26.7 
26.5 

0.0 
0.0 
0 . 0 
0.0 
196.0 
0.0 
0.0 
406.6 
0.0 
1.0 
294.2 
294.2 

0 . 0 
3500.0 
3500.0 
3500.0 
1 .0 
2184.7 
2184.7 


THETA DELTA 


PTIP TT1PR 

0.000 0.0 


SF— N , 1 IN) 


0.000 

0.000 

0.990 

0.847 

122.68 

1.0191 

1 

0.100 

12.895 

1 .005 

0.884 

124.62 

0.2349 

2 

0.000 

0.000 

1.005 

0.882 

124.62 

1.0241 

3 

0.000 

0.000 

2.043 

7.14 1 

255 .82 

0.0000 

4 

0.273 

99.741 

2.043 

7.141 

255 .82 

0.0000 

5 

0.318 

97.943 

2.043 

7.141 

255.82 

0.4000 

6 

0.219 

98.851 

2.043 

6.951 

255.82 

0.0000 

7 

0.219 

98.841 

2.024 

6.951 

253.35 

0.6799 

8 

0.000 

0.000 

3.831 

6.798 

509.62 

0.0000 

9 

0.000 

0.000 

3.642 

6.798 

494.41 

1 .0046 

10 

0.000 

0.000 

2.674 

1 .499 

343.98 

0.0007 

11 

0 . 000 

0.000 

2.665 

1 .499 

342.48 

0.0000 

12 

0 . 186 

21.529 

2.617 

1 .499 

335 . 66 

C.1163 

13 

0.000 

0.000 

2.578 

1 .495 

335.65 

1 .0003 

14 

0.000 

0.000 

2.209 

0.722 

280.43 

0.0000 

15 

0.171 

10.398 

2.208 

0.722 

280.27 

0.0609 

1 6 

0.000 

0.000 

2.208 

0.721 

280.27 

0.0000 

1 7 

0 .000 

0.000 

2.199 

0.721 

279.13 

0.0000 

18 

0.262 

10.104 

2.172 

0.688 

275.51 

1.0000 

19 

0.262 

10.107 

2.172 

0.688 

275.51 

0.0000 

20 

— 

— 



— 


— 


0.000 
0.304 
0.305 
0.305 
0 . 000 
0 .606 
0.606 


0.000 

12.181 

12.148 

12.148 

0.000 

10.107 

10.107 


1.005 

1.005 

1.005 

1.006 
1.006 
0.937 
0.937 


0.884 

0.884 

0.882 

0.882 

0.882 

0.688 

0.688 


124. 
124 . 
124. 


124.69 

124.69 

116.11 

116.11 


0.0000 

0.0378 

0.0000 

O.OCOO 

0.0000 

1.0000 

0.0000 


24 

25 

26 
27 


S 1= RC-OA = 


8.4353 : S 2=EMAP(7) = -9.8804 : S 3= EFF ( 23 ) = 


Y 1 = 

Y 2 = 

Y 3 = 

Y 4 = 

Y 5 = 

Y 6 = 

Y 7 = 

Y 8 = 

Y 9 = 
Y1 0 = 
Y1 1 = 
Y 1 2 = 
Y 15 = 

T 1 = 
T 2 = 


0.7839 
0.8327 
1475.5232 
150.4358 
41 .3018 
55.2234 
21 .4204 
1 .2468 
2738.7722 
1 .6056 
4397.4727 
10.0141 
0 . 0000 

375 . 0002 
2184 . 6985 


COMP POLY EFF AT STATION 
COMP POLY EFF AT STATION 
T( 10 ) 

H( 10 ) 

YCOMPD 4 
H( 14 ) 

YCOMPD 6 
RNI ( 14 ) 

XNMAP 14 
THETA 14 
YCOMPD 9 
FAR ( 9 ) 

0 . 000000 


1 


459.669922 

H ( 1 1 ) 

THETA 10 


: Y16=99999.0000= 


H( 15 ) 
THETA 14 


. 379900 
42.205995 
0.500000 

0.000000 
0..0 0 0 000 


0 . 0000 
0.0000 
0.0000 
0 .0000 
0 . 0000 
0 . 0000 
0 . 0000 
0 . 0000 
0.0000 
1 0 . 0000 
0 .0000 


Y1 7 = 
Y18 = 
Y1 9 = 
Y20 = 
Y2 1 = 
Y22 = 
Y23 = 
Y39 = 
Y4 0 = 
Y4 1 = 
Y42 = 


2.8490= 
83.8755= 
573.8994= 
1.4323= 
22.6574= 
1 .8210 = 
994.3164= 
1.5381= 
0.9950= 
7.5158= 
0.3201= 


0.000000 - 


: Y4 3= 6088.7891 = 


P (25 ) 
YCOMPD1 7 
FN 
WFE 
T ( 1 ) 

YCOMPD2 1 
YCOMPD22 
V— 1 9 

0.000000 
HP( 14 ) 

T (24 ) 
XN ( 1 ) 


- PS (26 ) 

k 2 

- YCOMPD 18 
/ YCOMPD1 9 

* K 

/ P(1 ) 

* WD ( 1 ) 

/ V- 


0.000000 ♦99999 .0000 
♦ 0.0000 

29.440002 ♦ 0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
. 0 . 0000 
0.0000 
0.9950 
0.0000 
0 . oooo 
0.0000 


0.000000 

0.005000 


4.490000 ♦ 


X=YC0MPD15 
X= XM 


2=XNMAP 1 W= 


I D= 03/11/91 E=2 
I D = BYP AREA E = 1 


T 3 = 
T 4 = 


0.1409 

0.9950 


X=RMAP (14) Z=XNMAP 14 W= 
X = YCOMPD2 3 Z= XM W = 


I D=LPT X MN E= 1 
ID= INLETREC E=1 


P l=YCOMPD4 1 — > HPX(l) : P 4 = YTABLE 4 — > DEFF 

— VARY HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9= AREA (26 ) 2817.00 2183.00 1.00 AREA (26) YTABLE 2 0.00 L=1 


MODE=XNMAP 1 PLA= 


50.000 ADDPL A= 


0.000 PLA L I M I T = PLA 


KJVAR = 10 MAX ERRa 8 = 14.HP+10*WD = 0.00019 MATRX = 


IOMT 

"L00P3= 

1 MAX 

ERROR 

= 0 

. 

0.00000 











B 

L E E D 

S A 

N D 

LEAK 

AGES 








FR 

- TO 

%W(FR ) 

?;w ( l ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

%W(FR ) 

?<W( 1 ) 

B 3~ 

3 

- 12 

0 . 0520 

0.0019 

1 . 042 

900.8 

64.568 

216.46 

0.7000 

B 

7 = 

3 - OB 

0.0000 

0.0000 

B 5 = 

3 

- 17 

0 .0090 

0.0003 

0 . 180 

657 . 9 

25.576 

157,42 

0.2500 

B 

9 = 

3 - OB 

0 .0321 

0.0012 

STA 

3 

TOTL 

0.0931 

0.0034 

1 .865 











FR 

- TO 

JiWfFR ) 

5.WC 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - TO 

%U ( FR ) 

*W( 1 ) 

B 1 = 

6 

9 

0.0577 

0.0019 

1 . 048 

1059.5 

102.149 

255.82 

1 . 0000 

B 

6 = 

6-21 

0.0000 

0.0000 

B 2 = 

6 

- 11 

0.0385 

0.0013 

0.699 

1 059.5 

102.149 

305.00 

1 . 0000 

B 

8 = 

6 - OB 

0 .0058 

0.0001 

B 4 = 

6 

- 15 

0 .0070 

0 .0002 

0 . 127 

1059.5 

104.251 

255.82 

0.2500 






STA 

6 

TOTL 

0.1070 

0.0036 

1 . 944 











FR 

- TO 

?;W ( FR ) 

*W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 






B 1 0 = 


- OB 

0.0000 

0.0000 

0 .000 

521.4 

12.956 

124.62 

1.0000 






STA 

22 

TOTL 

0.0000 

0.0000 

0 .000 













C C 

> M P 0 

N E N T 

P E 

R F 0 R 

M A N C 

E 







, 000 
,64 3 


.000 

.069 


T-R 

847. 

793. 


3 53.834 203. 

5 44.544 190. 


DH/DHT 

0.6000 

0.5000 


T-R 

1059. 

1059. 


P H 
5 102.149 255 
5 102.149 255 


DH/DHT 
.82 1.0000 
.82 1.0000 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


NOZZLE 
PRI (8 
SEC (18- 


BETA 
1 .1658 
1.0346 
0.0000 
0.0000 


XN 

1356.078 
9633.156 
9633 . 156 
1356.078 


XN-MAP 
50.000 
84.517 
1 04.8 32 
64.894 
RN13F ( 1 


HP 

1495.96 
3575.48 
3675.61 

1503.16 0.00 

r 14 ) , (2 , 14 ), (3 , 14 ) 


HPX/PHP 
7.52 
100.20 
48 .66 


SF ( N , 2 ) 
0.0000 
0.0000 
0.0000 
0 . 0000 
, (4,14 ) = 


W-MAP 
601.153 
36.914 
0.997 
0.933 
1 . 00125 


EFF-KAP 

0.7680 

0.7607 

0.8951 

0.8932 

1.00297 


R-MAP 

1.0596 

7.4505 

3.8309 

2.0720 

1.00000 


SMRELL 

75.882 

32.600 

6.342 

5.350 

1.00000 


FLOW ID 
OUIETENG 
0 . 0 . 
JAN. 2690 
ANALYTIC 


EFF ID 
OUIETENG 
0 . 0 . 
JAN. 2690 
ANALYTIC 


MAPTYP 

1 

1 

1 

1 


PERFORMANCE 


) 

19) 


(N) TYP 
18 1 

25 1 


FG 

256.81 

10641.45 


-118.84 

776.62 


RJ 

1 .0481 
1.2819 


CFG 

0 . *>91 9 
0 . 9930 


CD 

0.9276 

0.9421 


AREA ( TH ) 
294.19 
2184.70 


V-EXIT 

426.2 

655.5 


SF ( TH , 2 ) SF ( EX , 2 ) 
4.126 0.000 

31.427 0.000 


CFGT ID 
CFG MDXX 
CFG MDXX 


CDT ID 
CD MDXX 
CD MDXX 


MAPTYP 

1 

1 


ENGINE 


PERFORMANCE 


BPR ( 1 ) 
26.2604 


RMIXtl) GAINMX(l) ANGMIX(l) 
1.2230 0.0000 0.0000 


BPR ( 2 ) RMIX ( 2 ) GAINMX (2 ) ANGMIX(2) 

0.0000 0.0000 0.0000 0.0000 


FG 

10898.3 


FN 

657.8 


FRAM 

10240.5 


SFC 

1.2496 


WFE FARST 
822.0 .06775 


WFT FHV 
822.0 18S50. 


EPR 

0.851 


WAENG 

546.015 


WACOR 

641.627 


RCOA 

8.44 


NODISS 

0 


EFFTH 
0 . 1449 


FN/WA EFFOA 
1.2047 0.7757 


FNR 1 
777. 


WFTR1 

976. 


FNGF 

1.0000 


WFTGF 

1 .0000 


WARNING: 
NPTOT 


TABLE CS) EXTRAPOLATED. NON-ZERO NSI(S). 
48 NP1 = 16 NP2 =16 NP3 = 16 


FMT1 

C/,2F10.0,F10.2»2F10. 1 »3F10.2 


412 
1178 
797 
CASE 

T- AMB ( R ) 
PCI) 


1 

734 

1148 

ALT 

HPX ( 3 ) 
TCI) 


■ / » F 1 0 . 1 »2F10.3»F10.4»2F10.1 • 


1385 

122 


450 

123 


DTAMB 

BLD(IO) 


1251 

530 


V-KTAS 

ERAM 


1553 

1287 


YCOMPD 15 
WD( 1 ) 


827 

1257 


PAMB 
WCOR ( 1 ) 


21 . 

100.2 


10000 . 

0.032 


0.56 

0.000 


0 . 0 
.9950 


357.5 

546.0 


0.00 

641 . 6 


10.11 

12.44 


483.01 

513.36 


FMT2 
(FI 0 . 2 , 4F 
I PUNCH = 


10.1 ,F10.2,F10.4,F10. 
314 651 

901 895 

1313 1506 

BPR ( 1 ) FG 

RC-OA R ( 25 ) 

WD(27) WD (20) 


665 

888 


F-RAM 
R( 18) 


, 8 F 1 0 . 2 , ) 
1557 
1174 

YCOMPD 1 9 
T ( 27 ) 


1323 

1167 


WFT 
T ( 2 


26.26 
1 .28 


1089 

1 


8.3 

.05 


10240.5 

485.95 


573.9 

1126.62 


822.0 

2184.70 


FMT3 

(2F10.1»F10.2»4F10.4?F10.1/F10.3,F10. 
1PUNCH ~ 


1459 
698 
1554 
XN ( 1 4 ) 
HP ( 1 ) 


1157 

274 


1448 
1578 
1554 

XN ( 3 ) T ( 1 0 ) 
YCOMPD40 BLDPC9) 


YCOMPD 16 YCOMPD 16 


1356 

0.9 


9633.2 
44 . 3 


1935.19 
99999 . 


1 ,6F10.0, ) 

413 416 

1554 1554 


0.9930 
99999 , 


1556 

30 


YCOMPD18 YCOMPD20 
AREA (27) AREA(20 ) 


83.88 

1 .4323 

8.44 

!94. 19 

525.99 

19.55 

415 

418 


1554 

1554 


CD -8 

CFG-9 


YCOMPD 16 

YC0MPD16 


) . 9276 

0.9919 

1496.0 

loqoo 

09999 . 

99999 . 


NAS A/CR— 2003-212523 


181 



I I m 


TERMAP (VER 12) TITLE= NASA 
(CMS 04-06-92 ) ST ITLE= 10000 


LOW NOISE MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 
FT, 0.45 MN, FLIGHT IDLE, FAN CORR N = 45 PCT 


ALT 

10000 . 

(N) ID 

1 FAN 

2 DELP 

3 HPC 

4 COOL 

5 DELP 

6 DELP 

7 HX C 

8 BURN 

9 COOL 

10 HPT 

11 PWRK 

12 COOL 

13 DELP 

14 LPT 

15 COOL 

16 DELP 

17 COOL 

18 N0Z2 

19 TH8 
0 EX9 


1 COOL 

2 DELP 

3 HX H 

4 DELP 

5 N022 

6 TH 18 

7 EX1 9 


PAMB TAMBF TAMER 
10.107 23.34 483.01 


DTAKB DTAHTP PRELHM KTAS 
0.0 0.0 0.0 287.3 


KCAS 

248.8 


XM 

0.450 


RPR DEFF ERAM PI T1R 
1.143 0.9950 0.9950 11.555 502.61 


T-R 

502 . 6 
510.0 
510.0 

1023.5 

1025.5 
.5 


11.555 
12 . 044 
12 . 026 
92.112 
92.112 
92.112 


W-COR 

566.806 
21.573 
21 . 605 
3.624 
3.624 
3.624 


W 

452.732 

17.830 

17.830 

16.170 

16.170 

16.170 


0 

1023.5 

89 . 668 

3.325 

14.440 

0 

1014.1 

89 . 668 

3.309 

14.440 

0 

1935.9 

87.708 

4 . 739 

14.638 

0 

1884 .8 

87 .708 

5 .073 

15.571 

0 

1357.5 

19.895 

18.608 

15.571 

0 

1352.0 

19.895 

19.313 

16.194 

0 

1327.2 

19.895 

20.230 

17.121 

0 

1327.2 

19.845 

20.533 

17.121 

0 

1146.5 

10.496 

35.639 

17.121 

0 

1145.7 

10.496 

35.863 

17.234 

0 

1145.7 

10.486 

35 .897 

17.234 

no 

1141.3 

10.486 

36.161 

1 7 . 394 

0 

1130.0 

10.107 

37.354 

17.394 

0 

1130.0 

10.107 

57.334 

17.394 






0 

510.0 

12.044 

526.204 

434.902 

0 

510.0 

12.044 

526.204 

434.902 

0 

510.0 

12.023 

527 . 150 

434 . 902 

0 

510.3 

12.023 

527.319 

434 .902 

no 

510.3 

12.023 

527 .319 

434 .902 

0 

485.6 

10.107 

611 .894 

434.902 

0 

485 . 6 

10.107 

611 .894 

434.902 


S 1= RC-OA = 


Y 5 = 

Y 6 = 

Y 7 = 

Y 8 = 

Y 9 = 
Y 1 0 = 
Y1 1 = 
Y 1 2 = 
Y1 5 = 

T 1 = 
T 2 = 


0.8122 
0.8263 
1425 .1431 
144.0146 
40.5669 
47.0505 
18.6508 
1.1547 
2465.5637 
1.5883 
3916.0659 
10.0137 
0.0000 

375.0002 

2184.6985 


7.9715 : S 2=EMAP(7) = 

COMP POLY EFF AT STATION 
COMP POLY EFF AT STATION 
TC 10 ) 

H( 10 ) 

YCOMPD 4 
HI 14 ) 

YCOMPD 6 
RNI(14) 

XNMAP 14 
THETA 14 
YCOMPD 9 
FAR ( 9 ) - 

0.000000 - 

X= YCOMPD 1 5 2= W= 

X = XM Z = XNMAP 1 W = 


R 

EFF 

FAR 

AREA 

XMN 

1.0423 

0.8111 

0.00000 

0.0 

0.000 

0 .9985 

0 . 0000 

0 .00000 

384.3 

0.095 

7.6592 

0 . 7722 

0.00000 

0 . 0 

0.000 

0 . 0000 

0 . 0000 

0 .00000 

0.0 

0.000 

1 . 0000 

0 . 0000 

0.00000 

23.7 

0.272 

0.9735 

0 .0000 

0.00000 

20.6 

0.317 

1 . 0000 

0.0000 

0.00000 

26.7 

0.218 

0.9781 

0.9990 

0.00000 

26.5 

0.218 

0 . 0000 

0.0000 

0 .01374 

0.0 

0.000 

4 .4085 

0 .8984 

0.01291 

0.0 

0.000 

0.0000 

0 . 0000 

0.01291 

0.0 

0.000 

0.0000 

0 . 0000 

0.01241 

0.0 

0.000 

0.9975 

0 .0000 

0.01173 

196.0 

0.181 

1 .8907 

0.8821 

0.01173 

0.0 

0.000 

0 . 0000 

0 . 0000 

0.01173 

0.0 

0.000 

0.9990 

0 . 0000 

0.01165 

406 . 6 

0.153 

0 . 0000 

0 .0000 

0.01165 

0.0 

0.000 

1 .0376 

0.0000 

0.01154 

1 . 0 

0.000 

1 .0376 

0.0000 

0.01154 

294.2 

0.234 

1 . 0000 

0 . 0000 

0.01154 

294.2 

0.234 






0 . 0000 

0.0000 

0 . 00000 

0 . 0 

0 .000 

0 . 9982 

0 . 0000 

0.00000 

3500 . 0 

0.264 

1 . 0000 

0.0185 

0 . 00000 

3500 . 0 

0.265 

1 . 0000 

0 . 0000 

0.00000 

3500.0 

0.265 

1 . 1896 

0 .0000 

0.00000 

1 .0 

0.000 

1 . 1896 

0 .0000 

0.00000 

2184 . 7 

0.504 

1 .0000 

0 .0000 

0 . 00000 

2184.7 

0.504 

- 

— 

— 

— 

— 

>5 : S 3 = 

EFF (23 ) 

= 0.0185 



PS 

0.000 

11.968 

0.000 

0.000 

87.569 

86.002 

86.793 

86.785 

0.000 

0.000 

0.000 

0.000 

19.463 

0.000 


THETA 

0.969 
0.98 3 
0.983 
1.973 
1.973 
1.973 
1.973 
1.955 
3.733 
3.550 
2.617 
2.607 
2.559 
.523 


DATE= 05-26-92 

CASE = 

22.0 

T IME= 16:15:20 

PAGE = 

28 

DEFTIP ERAMTP 

PTIP 

TTIPR 

0.0000 0.0000 

0.000 

0.0 

DELTA H 

SF-N, 

1 (N) 


0 . 786 
0.820 
0 .818 
6.268 
6.268 
6.268 
6.101 
6.101 
5.968 
5 . 968 
1 .354 
1.354 
1.354 
1 .350 


120.10 

121.87 

121.88 
246.84 
246 .84 
246.84 
246.84 
244 .50 
494.92 
480.06 
336.04 
334.42 
327.65 
327.65 


1.0191 
0.2349 
1 .0241 
0.0000 
0 .0000 
0.4000 
0.0000 
0 .6799 
0.0000 
1 .0046 
0 .0007 
0 .0000 
0.1163 
1.0003 


0.000 

2.210 

0.714 

280.60 

0 

10.331 

2.209 

0.714 

280.38 

0 

0.000 

2.209 

0.714 

280.38 

0 

0.000 

2.200 

0.714 

279.20 

0 

10.114 

2.179 

0.688 

276.32 

1 

10.107 

2.179 

0.688 

276.32 

0 

0.000 

0.983 

0.820 

121.87 

0 

11.473 

0.983 

0 .820 

121 .87 

0 

11.450 

0.983 

0 .818 

121.88 

0 

11.450 

0.984 

0 .818 

121 .95 

0 

0.000 

0.984 

0 .818 

121.95 

0 

10.106 

0.936 

0.688 

116.02 

1 

10.107 

0.936 

0.688 

116.02 

0 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


23 

24 

25 

26 
27 


1 
3 

459.669922 

H ( 1 1 ) 

THETA 10 
HC 15) 

THETA 14 

0.379900 
42.203995 
0.500000 


: Y16=99999 . 0000= 


YCOMPD 1 0 


0.000000 

0.000000 


0.0000 
0.0000 
0 . 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0000 
0 . 0000 
10.0000 
0 .0000 


Y 1 7 = 
Y 1 8 = 
Y 1 9 = 
Y2 0 = 
Y21 = 
Y22 = 
Y2 3 = 
Y39 = 
Y4 0 = 
Y4 1 = 
Y42 = 


1 .9164= 
56.4176= 
635.0286= 
1 . 1251 = 
22.4190= 
1 .9402= 
878.3684= 
1.4330= 
0.9950= 
5.6985= 
0.3276= 


Y4 3= 5422.2266 = 


0.000000 
P (25 ) 
YCOMPD 17 
FN 
WFE 
TCI ) 

YCOMPD2 1 
YCOMPD22 
V- 1 9 

0 .000000 
HP ( 14 ) 
TC24 ) 
XN ( 1 ) 


- YC0MPD18 
/ YCOMPD1 9 

K tt 

/ PCI) 

* WD ( 1 ) 

/ V- 9 


0.000000 

0.005000 


I D = 03/l 1/91 E =2 
I D=BYP AREA E=1 


T 3 = 
T 4 = 


0 .1396 
0.9950 


X=RMAP (14) 2=XNMAP 14 W= 
X = YCOMPD2 3 2= XM W = 


♦99999 . 0000 
♦ 0.0000 

♦ 0.0000 

♦ 0.0000 

♦ 0.0000 

♦ 0.0000 

+ 0.0000 

♦ . 0.0000 

♦ 0.0000 

♦ 0.9950 

♦ 0.0000 

+ 0.0000 

+ 0.0000 


I D=LPT X MN E= 1 
I D = I NLETREC E=1 


P 1 =YC0MPD4 l--> HPX(l) : P 4=YTABLE 4 — > DEFF 


— VARY — HI 

Cl 9= AREA (26 ) 2817.00 


LO (♦) 

2183.00 1.00 


OBJECT = TARGET (♦) LIM 
AREA (26) YT ABLE 2 0.00 L=1 


MODE = XNMAP 1 

PLA = 

45.000 

ADDPLA= 

0.000 PLA LIMIT 

= PLA 



I DES= 0 

NVAR = 

• 1 0 MAX 

ERR3 9= 

19 .PS* 

A/P* A = 

0 .00037 

MATRX = 

2 LOOP = 31 


IOMT LOOPS= 

1 MAX 

ERROR = 

STA. 14 

. RN 1 X = 

0.00021 







B 

LEEDS 

A 

N D 

LEAK 

AGES 




FR 

- TO 

JiWCFR ) 

>.W( 1 ) 

W 

T-R 

P 

H 

DH/DHT : 


FR - TO 

P. 3= 3 

- 12 

0.0520 

0.0020 

0.927 

871 .8 

57.271 

209.35 

0.7000 : B 

7 = 

3 - OB 

B 5= 3 

- 17 

0.0090 

0.0004 

0.160 

640 . 1 

23.229 

153.12 

0.2500 : B 

9 = 

3 - OB 

STA 3 

TOTL 

0.0931 

0.0037 

1 . 660 







FR 

- TO 

?;W ( FR ) 

XW( 1) 

W 

T-R 

P 

H 

DH/DHT : 


FR - TO 

B 1= 6 

- 9 

0.0577 

0.0021 

0.933 

1023.5 

89.668 

246.84 

1.0000 : B 

6 = 

6-21 

B 2= 6 

- 11 

0.0385 

0.0014 

0.623 

1023.5 

89 .668 

293.90 

1.0000 : B 

8 = 

6 - OB 

B 4= 6 

- 15 

0.0070 

0.0003 

0.113 

1023.5 

51 .501 

246.84 

0.2500 



STA 6 

TOTL 

0.1070 

0.0038 

1.730 







FR 

- TO 

iiW(FR) 

r.w( l ) 

W 

T-R 

P 

H 

DH/DHT 



B 1 0 = 22 

- OB 

0.0000 

0.0000 

0.000 

510.0 

12.023 

121.88 

1.0000 



STA 22 

TOTL 

0.0000 

0 .0000 

0.000 









C C 

1 M P 0 N 

ENT 

P E 

R F 0 R 

M A N C 

E 




%W(FR ) 
0.0000 
0.0321 


*;W ( FR ) 
0.0000 
0.0038 


*WC 1 ) 

w 

T-R 

P 

H 

0.0000 

0 .000 

'820.7 

47.954 

196.86 

0.0013 

0.572 

769.3 

39.688 

184.36 

J;W ( 1 ) 

W 

T-R 

P 

H 

0.0000 

0.000 

1023.5 

89.668 

246.84 

0.0001 

0.061 

1023.5 

89.668 

246.84 


DH/DHT 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


NOZZLE 
PRI (8-9) 
SEC (18-19 


BETA 
1 . 0928 
1.0316 
0 .0000 
0.0000 


XN 

1207.623 
9422.559 
9422.559 
1207 . 623 


XN-MAP 
45 . 000 
83.592 
103.865 
58.420 
RNISFC 1 


HP 

1134.03 
3031 .53 
3131 .29 
1139.71 


HPX/PHP 
5.70 
100.20 
41 .45 
0 . 00 


14), (2,14), (3,14) 


SF ( N • 2 ) 
0.0000 
0.0000 
0.0000 
0.0000 
. (4,14) = 


W-MAP 
531.052 
35.034 
0 .996 
0.910 
1.00083 


EFF-MAP 
0.7959 
0.7540 
0.8943 
0.8802 
1 . 00196 


NOZZLE 


PERFORMANCE 


(N) TYP 
18 1 

25 1 

FINAL 


FG 

203.91 

7310.64 


FN 

-64 .81 
756.25 


RJ CFG 

1.0376 0.991 

1.1896 0.992 


CD 

9 0.9271 

6 0.9364 


AREA ( TH ) 
294 .19 
2184 .70 


V-EXIT 

380.3 

544.9 


R-MAP 
1.0576 
7 . 0542 
3.7304 
1 .8907 
1.00000 


SF ( TH • 2 ) 
3.979 
29.701 


SMRELL 
71.505 
31.998 
6.314 
5.103 
1 .00000 


QUIETENG OUIETENG 


0. 

JAN. 2690 


0 . 0 . 

JAN. 2690 


ANALYTIC ANALYTIC 


MAPTYP 

1 

1 

1 

1 


SF ( EX , 2 ) CFGT ID CDT ID MAPTYP 
0.000 CFG MDXX CD MDXX 1 

0.000 CFG MDXX CD MDXX 1 


ENGINE 


PERFORMANCE 


BPR ( 1 ) 
24.3914 


FG 

7514.6 


RMIX(l) GAINKX(l) ANGMIX(l) 
1.1465 0.0000 0.0000 


FRAM WFE FARST 

6823.1 714.5 .06775 


FN 

691.4 


SFC 

1.0333 


WFT FHV 
714.5 18550. 


EPR 

0.907 


NODISS 

0 


BPR (2) R M 1 X ( 2 ) GA 

0.0000 0.0000 


WAENG WACOR 
452.732 566.806 


1 NMX ( 2 ) ANGMIXC2) 
0000 0.0000 


EFFTH FN/WA 
0.1367 1.5273 


RCOA FNR 1 FNGF 
7.97 879. 1.0000 


EFFOA WFTR1 WFTGF 

0.7700 923. 1.0000 


WARNING: TABLE(S) EXTRAPOLATED. NON-ZERO NSI(S). 
NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

IC/I2F10.0.F10.2.2F10. 1 , SF 1 0 . 2 , / , F 1 0 . 1 ,2F 1 0 . 3 .FI 0 . 4 


412 
1178 
797 
CASE 

T-AMB ( R ) 
PCI ) 


1 

734 
1 148 
ALT 

HPX ( 3 ) 
TCI) 


1385 

122 


450 

123 


DTAMB 
BLD( 10) 


1251 

530 


2F10. 1 - 
1553 
1287 


827 

1257 


V-KTAS 

ERAM 


YCOMPD15 PAMB 
WD ( 1 ) WCORC1) 


10000 . 

0.032 


0.45 

0.000 


0.0 

0.9950 


28 7.3 
452.7 


0.00 

566 .8 


10.11 

11 .56 


483.01 

502.61 


FMT2 

(F10 .2 ,4F10 
I PUNCH = 


24.39 

1.19 


901 
1313 
BPR ( 1 
RC-OA 
WD(27 

75 


14.6 

1.04 


2 , F 1 0 
651 
895 
1306 
FG 
R ( 2 
WD ( 


•4,F10.2,/»8F10.2, ) 
665 1557 

888 1174 


F-RAM 
5) R ( 18 ) 
0 ) 


YCOMPD1 9 
T (27 ) 


1323 

1167 


WFT 
T ( 20 ) 


6823 . 1 
485.58 


635.0 

1130.03 


714 .5 
2184.70 


FMT3 

(2F10.1»F10.2»4F10.4-F10. 1 /F 10.3»F1Q.1?6F10.0> 


1459 
698 
1554 
XN (14) 
HP (1 ) 


1157 

274 


1448 
1578 
1554 

XN ( 3 ) T ( 1 0 ) 

YCOMPD40 BLDP ( 9 ) 


413 

1554 


) 

416 

1554 


1556 

30 


1558 

23 


YCOMPD 18 YCOMPD20 
AREA(27) AREA (20) 


56.42 
294 . 19 


415 

1554 


1 . 1251 
434.90 


418 

1554 


YCOMPD 1 6 YCOMPD 1 6 


1207.6 

C.995 


9422.6 

39.7 


1884.81 
99 q 9 o ' 


0.9364 
99 999 a 


0.9926 
99999 . 


0.9271 

99999 , 


0.9919 
99999 . 


7.97 

17.39 


CD- 18 CFG- 19 CD-8 CFG- 9 

YCOMPD 1 6 YCOMPD 1 6 YCOMPD 1 6 YCOMPD 1 6 


1134.0 
99999 . 
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TERMAP (VER 12) TITLE= NASA LOW NOISE MODEL t FLOW SCALE DOWN OF MDXX BPR = 14 SHORT BYP DUCT MODEL) DATE= 05-26-92 CASE = 23.0 

(CMS 04-06-92) ST ITLE= 1500 FT, 0.39 MN , FLIGHT IDLE, FAN CORR N=42 PCT TIME= 16:15:20 P AGE = 29 


A*LT 

PAMB 

TAMBF 

TAMER 

DTAMB DTAMTP 

PRELHM 

KTAS 

KCAS 

XM 

RPR DEFF ERAM 

PI 

T1R 

DEFTIP 

ERAKTP 

PTIP 

TT1PR 

1500. 

13.917 

53.65 

513.32 

0.0 0.0 

0.0 

256.7 

251.3 

0.390 

1.105 0.9950 0.9950 

15.378 

528.96 

0.0000 

0.0000 

0.000 

0.0 

(N) ID 

NS I 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA XMN 

PS 

THETA 

DELTA 

H 

SF-N, ] 

l (N) 


1 

FAN 

0 

529.0 

15.378 

521.872 

540.745 

1 .0391 

0.8104 

0.00000 

0.0 

0.000 

0.000 

1.020 

1 . 046 

126.42 

1.0191 

1 


DELP 

0 

556.2 

15.979 

20.639 

22.073 

0 . 9986 

0.0000 

0.00000 

384.3 

0.091 

15.887 

1 .034 

1.087 

128.15 

0.2349 

2 

3 

HPC 

0 

536.2 

15.958 

20.668 

22.073 

7.2666 

0.7656 

0.00000 

0.0 

0.000 

0.000 

1.034 

1.086 

128.15 

1.0241 

3 

4 

COOL 

0 

1060.7 

115.958 

3.628 

20.018 

0.0000 

0 . 0000 

0 . 00000 

0.0 

0.000 

0.000 

2.045 

7.890 

256.14 

0 .0000 

4 

5 

DELP 

0 

1060.7 

115.958 

3.628 

20.018 

1 .0000 

0.0000 

0.00000 

23.7 

0.272 

110.225 

2.045 

7.890 

256.14 

0 . 0000 

5 

6 

DELP 

0 

1060.7 

115.958 

3.628 

20.018 

0.9734 

0.0000 

0.00000 

20.6 

0.318 

108.247 

2.045 

7.890 

256.13 

0 .4000 

6 

7 

HX C 

0 

1060.7 

112.874 

3.328 

17.876 

1 . 0000 

0.0000 

0.00000 

26.7 

0.218 

109.246 

2.045 

7.68 0 

256.13 

0.0000 

? 

8 

BURN 

0 

1051.1 

1 12 .874 

3.313 

17.876 

0.9781 

0.9990 

0.00000 

26.5 

0.219 

109.234 

2.027 

7. 68 0 

253.72 

0.6799 

8 

9 

COOL 

0 

1992.9 

110.399 

4.730 

18.129 

0.0000 

0.0000 

0.01415 

0.0 

0.000 

0.000 

3.842 

7.512 

511.29 

0:0000 

<* 

10 

HPT 

0 

1940.7 

1 1 0.399 

5 .068 

19.284 

4.3055 

0.8984 

0.01329 

0.0 

0.000 

0.000 

3.652 

7.512 

496.01 

1 .0046 

10 

1 1 

PWRK 

0 

1407.8 

25.641 

18.208 

19.284 

0 . 0000 

0.0000 

0.01329 

0.0 

0.000 

0.000 

2.714 

1.745 

349.52 

0.0007 

1 1 

12 

COOL 

0 

1402.0 

25.641 

18 .897 

20.054 

0 .0000 

0.0000 

0.01277 

0.0 

0.000 

0.000 

2.703 

1 . 745 

347.80 

0.0000 

12 

1 3 

DELP 

0 

1576.4 

25.641 

19.795 

21.202 

0.9976 

0 . 0000 

0 .01207 

196.0 

0.177 

25.108 

2 . 654 

1.745 

340.76 

0.1163 

13 

14 

LPT 

0 

1376.4 

25.579 

20.107 

21.202 

1.7791 

0 .8769 

0.01207 

0.0 

o.ooo ■ 

0.000 

2.614 

1.741 

340.75 

1 .0003 

14 

15 

COOL 

0 

1207.7 

• 14.377 

33.071 

21.202 

0.0000 

0.0000 

0.01207 

0.0 

0.000 

0.000 

2.329 

0.978 

296.51 

0.0000 

15 

16 

DELP 

0 

1206.8 

14.377 

33.277 

21.342 

0 . °9°2 

0 . 0000 

0.01199 

406.6 

0.142 

14.183 

2.327 

0.978 

296.25 

0.0609 

16 

17 

COOL 

0 

1206.8 

14.366 

33.304 

21.342 

oioooo 

0.0000 

0.01199 

0.0 

0.000 

0.000 

2.327 

0.978 

296.25 

0.0000 

17 

18 

NOZZ 

110 

1202.1 

14.366 

33.548 

21 .541 

1 .0322 

0.0000 

0.01188 

1.0 

0.000 

0.000 

2.318 

0.978 

294.99 

0.0000 

18 

19 

TH8 

0 

1192.1 

15.917 

34.485 

21.541 

1.0322 

0.0000 

0.01188 

294.2 

0.216 

13.915 

2.298 

0.947 

292.38 

1.0000 

19 

20 

EX9 

0 

1192.1 

13.917 

34.485 

21.541 

1.0000 

0.0000 

0.01188 

294.2 

0.216 

13.917 

2.298 

0.947 

292.38 

0.0000 

20 

21 

COOL 

0 

536.2 

15.979 

484 .991 

518.672 

0.0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

1.034 

1.087 

128.15 

0.0000 

21 

22 

DELP 

0 

536.2 

15.979 

484.991 

518.672 

0.9985 

0.0000 

0.00000 

3500.0 

0.242 

15.341 

1 .034 

1 .087 

128.15 

0.0378 

22 

23 

HX H 

0 

536.2 

15.955 

485.725 

518.672 

1 . 0000 

0.0185 

0.00000 

3500.0 

0.242 

15.316 

1 . 034 

1 . 086 

128.15 

0.0000 

23 

24 

DELP 

0 

556.5 

15.955 

485.883 

518.672 

1 . 0000 

0 .0000 

0.00000 

3500.0 

0.242 

15.316 

1.034 

1.086 

128.23 

0.0000 

24 

25 

NOZZ 

110 

536.5 

15.955 

485.883 

5 18 . 672 

1 .1465 

0 .0000 

0 .00000 

1 .0 

0.000 

0.000 

1.034 

1.086 

128.23 

0.0000 

25 

2 6 

TH18 

0 

515.9 

13.917 

546.262 

518.672 

1 . 1465 

0 .0000 

0.00000 

2209.3 

0.446 

13.916 

0.995 

0.947 

123.29 

1.0000 

26 

27 

EX1 9 

0 

515.9 

13.917 

546.262 

518.672 

1.0000 

0.0000 

0.00000 

2209.3 

0.446 

13.917 

0.995 

0.94 7 

123.29 

0.0000 

27 


S 1= RC-OA = 7.5406 : S 2=EMAP(7) = -9.6390 : S 3= EFF 1 2 3 )= 0.0185 


Y 1= 0.8115= 

COMP 

POLY EFF AT 

STATION 1 




Y1 6 = 

99999.0000= 

0.000000 

- 


0.000000 

♦99999.0000 

Y 2= 0.8200= 

COMP 

POLY EFF AT 

STATION 3 




Y 1 7 = 

2.0394= 

P ( 25 ) 

— 

PS(26 ) 


♦ 

0.0000 

Y 3= 1481.0315= 


T ( 1 0 ) 

— 

459 . 669922 

♦ 

0.0000 

Y18 = 

60.0405= 

YCOMPD 17 

* 


29.440002 


0.0000 

Y 4= 146.4854= 


H( 10 ) 

— 

H ( 1 1 ) 


♦ 

0.0000 

Y 1 9 = 

851.9504= 

FN 

- 

YCOMPD18 


4- 

0.0000 

Y 5= 40. 1070 = 


YCOMPD 4 

/ 

THETA 10 


♦ 

0.0000 

Y20 = 

1.0687= 

WFE 

/ 

YCOMPD 19 


♦ 

0 . 0000 

Y 6= 44.2402= 


H ( 1 4 ) 

— 

H( 15 ) 


♦ 

0.0000 

Y2 1 = 

22 .9991= 

T ( 1 ) 

* \ 


0.500000 

♦ 

0 .0000 

Y 7= 16.9273= 


YCOMPD 6 

/ 

THETA 14 


♦ 

0.0000 

Y22 = 

1 .4956= 

YCOKPD21 

/ 

P(l) 


♦ 

0.0000 

Y 8= 1 .4285 = 


RNI ( 14 ) 

/ 


0.379900 

♦ 

0.0000 

Y2 5 = 

808.7354= 

YCOMPD22 

X 

WD ( 1 ) 


♦ 

. 0.0000 

Y 9= 2319.3528= 


XNMAP 14 

* 

4 

2.203995 

♦ 

0 .ooco 

Y 3 9 = 

1.3765= 

V- 1 9 

/ 

V- 9 


♦ 

o.cooo 

Y 1 0 = 1.6166 = 


THETA 14 

K s 


0.500000 

♦ 

0.0000 

Y4 0 = 

0.9950= 

0.000000 

— 


0.000000 

♦ 

0 . °950 

Y 1 1 = 3749.5718= 


YCOMPD 9 

K 

YCOMPD1 0 


♦ 

0.0000 

Y4 1 = 

6.6356 = 

HP C 14 ) 

* 


0.005000 

♦ 

0.0000 

Y 1 2 = 10.0141 = 


FAR ( 9 ) 

— 


0.000000 

♦ 

10.0000 

Y42 = 

0.3489= 

T ( 24 ) 

- 

T ( 23 ) 


♦ 

0.0000 

Y15= 0.0000= 


0.000000 

- 


0 .000000 

* 

0.0000 

Y4 3 = 

5191 .6992= 

XN( 1 ) 

* 


4.490000 


0.0000 

T 1= 375.0002 

X= YCOMPD1 5 Z= 


W- 

ID = 

03/11/91 E=2 : 

: T 3 = 

0.1248 

X=RMAP (14) Z= XNMAP 

14 W = 

ID-1 

LPT 

X MN E= 1 

T 2= 2209.1565 

X = 

XM Z = XNMAP 

1 W = 

1D = 

BYP 

AREA E = 1 : 

: T 4 = 

0.9950 

X = YCOMPD2 3 Z= XM 

W = 

ID = 

INLETREC E*L 


P 1 =YCOMPD4 1 — > HPXC1) : P 4 = YTABLE 4 — > DEFF 


— VARY — HI LO (♦) OBJECT = TARGET (♦) LIM 

Cl 9- AREA ( 2 6 1 2817.00 2133.00 1.00 AREA ( 26 ) YTAfcLE 2 0.00 L=1 

MODE=XNMAP 1 PLA= 42.000 ADDPLA= 0.000 PLA LIMIT= PLA 

IDES = 0 NVAR= 1 0 MAX ERR a 8= 14.HP+10*WD = 0.0001 1 MATRX = 1 LOOP = 15 

IOKT LOOPS= 1 MAX ERROR = 0. = 0.00000 

BLEEDS AND LEAKAGES 



FR 

- TO 

%UIFR ) 

).W(1 ) 

W 

T-R 

P 

H 

DH/DHT : 


FR - 

TO *WCFR) 

?iW( 1 ) 

W 

T-R 

P H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0021 

1 . 148 

906 . 0 

“Nl 

00 

217.74 

0.7000 : 

B 

7= 3 - 

OB 0.0000 

0 . 0000 

0.000 

853.8 

61.229 204.94 

0 . 6000 

B 5 = 

i 

- 17 

0.0090 

0.0004 

0.199 

669.2 

30.213 

160.14 

0.2500 : 

B 

9= 3 - 

OB 0.0321 

0.0013 

0.709 

801 . 3 

50.904 192.14 

0.5000 

STA 

3 

TOTL 

0.0931 

0.0038 

2.055 














FR 

- TO 

LW(FR ) 

%W(1 ) 

W 

T-R 

P 

H 

DH/DHT : 


FR - 

TO JiWCFR ) 

*W( 1 ) 

W 

T-R 

P H 

DH/DHT 

B 1 = 

6 

- P 

0.0577 

0.0021 

1 . 155 

1060. 7 

112.874 

256. 13 

l.OCOO : 

B 

6= 6 - 

21 0.0000 

0.0000 

o.oco 

1060.7 

112.874 256.13 

1 . 0000 

B 2 = 

6 

- ii 

0.0385 

0.0014 

0.771 

1060.7 

112.874 

304 .66 

1.0000 : 

B 

8= 6 - 

OB 0.0038 

0.0001 

0.076 

1060.7 

112.874 256.13 

1 . 0000 

B 4 = 

6 

- 15 

0 . 0070 

0.0003 

0.140 

1060.7 

115.187 

256.12 

0.2500 









STA 

6 

TOTL 

0.1070 

0.0040 

2.142 














FR 

- TO 

?«W ( FR ) 

Jiwu ) 

W 

T-R 

P 

H 

DH/DHT 









B1 0 = 

22 

- OB 

0 .0000 

0 . 0000 

0 . 000 

536-2 

15.955 

128 .15 

1 .0000 









STA 

22 

TOTL 

0 . OOCO 

0.0000 

0.000 
















C 1 

0 M P 0 N 

ENT 

P E 

R F D R 

M A N C 

E 









K 

ID 


BETA 

XN 

XN- 

•MAP 

HP 

HPX/PHP 

SFCN-2 > 


W-MAP 

EFF-MAP 

P.-MAP 

SMRELL 

FLOW 

ID EFF TD 1 

MAPTYP 

1 

FAN 

1 

. 0632 

1156.281 

42 . 

000 1 

320.22 

6.64 

0 . 0000 

488.952 

0.7952 

1 .0533 

68 .605 

QUIETENS QUIETENG 

1 

3 

HPC 

1 

.0310 

956S.504 

82 . 

790 3 

843 .63 

100.20 

O.COOO 


22.513 

0.7476 

6.6972 

32.201 

0 . 

0 . 0 . 0 . 

1 

10 

HPT 

0 

.0000 

9568.504 

103. 

986 3 

943.73 

52.91 

0.0000 


0.995 

0.8943 

3.6479 

6.317 

JAN. 2 

690 JAN. 2690 

1 

14 

LPT 

0 

.0000 

1156.281 

54 . 

956 1 

327.13 

0.00 

0 .0000 


0.890 

0.8727 

1.7791 

4 .973 

ANALYTIC ANALYTIC 

1 


14 LPT RNISFC 1 , 14 ) , (2 , 14 ) , (3 , 14 ) , (4 , 14 ) = 1.00190 1.00459 1.00000 1.00000 

NOZZLE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREA(TH) V-EXIT SFCTH,2) SF(EX,2) CFGT ID CDT ID MAPTYP 

PRI C8-9) 18 1 239.85 -57.36 1.0322 0.9919 0.9269 294.19 361.2 4.126 0.000 CFG MDXX CD MDXX 1 

SEC (18-19) 25 1 7953.33 969.36 1.1465 0.9924 0.9539 2209.34 497.2 31.280 0.000 CFG MDXX CD MDXX 1 

FINAL ENGINE PERFORMANCE 


EPR ( 1 ) RMIX(I) GAINMX(l) ANGMIX(l) EPRC2) RMIX(2) GAINMX(2) ANGMIX(2) 

23.4983 1.1107 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

8193.2 7281.2 910.5 .06775 0.934 540.745 521.872 7.54 872. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

912.0 0.9984 910.5 18550. 0 0.1256 1.6865 0.7637 862. 1.0000 

WARNING: TAELE(S) EXTRAPOLATED. NON-ZERO NSICS). 

NPTOT =48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT1 

(/,2F10.0,F10.2,2F10.1,3F10.2,/,F10.1,2F10.3,F10.4,2F10.1, , 2F10.2 

I PUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD15 PAMB 

T-AMB(R) HPX ( 5 ) BLD ( 9 ) BLDC10) ERAM WDll) WCOR ( 1 ) 

P( 1 ) T ( 1 ) 


23. 1500. 0.39 0.0 256.7 0.00 13.92 513.32 

100.2 0.032 0.000 0.9950 540.7 521.9 15.38 528.96 


FMT2 

(F10.2,4F10.1.F10.2,F10.4,F10.2./,8F10.2-) 

IPUNCH = 314 651 665 1557 1323 1556 1558 

901 895 888 1174 1167 30 23 

1313 1306 

NAMES = BPR(l) FG F-RAM YCOMPD19 WFT YC0MPD18 YCOMPD2 0 

RC-OA RC25) RC18) T(27) T(20) AREA ( 27 ) AREA (20) 

WD (27) WD (20) 

23.50 8193.2 7281.2 852.0 910.5 60.04 1.0687 7.54 

1.15 1.03 515.92 1192.06 2209.34 294.19 518.67 21.54 

FMT3 

(2F10.1,F10.2-4F10.4,F10.1/F10.3,F10.1,6F10.0,) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) T(10) CD-18 CFG-19 CD-8 CFG- 0 

HP ( 1 ) YCOMPD40 BLDP ( 9 ) YCOMPD 1 6 YCOMPD1 6 YCOMPD1 6 YCOMPD1 6 
YC0MPD1 6 YCOMPD 1 6 


1156.3 

9568.5 

1940.70 

0.9339 

0.9924 

0. 9269 

0.9919 

1320. 

0.995 

50.9 

9 Q o q c ^ 

99999. 

99999 . 

9999°. 

99999. 

99999 
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TERKAP (VER 12 

) TITLE 

= NASA 

LOW NOISE 

MODEL (FLOW SCALE DOWN OF MDXX BPR=14 SHORT BYP DUCT MODEL) 

DATE= 

05-26-92 

CASE = 

24.0 

(CMS 04 

-06-92 

) STITLE 

= SEA LEVEL. 0.20 

MN t ? , 

FN= 1 0 0 C 

1 LBS 






TIME = 

16:15:20 

PAGE = 

30 


ALT 

PAMB 

TAMEF 

TAMBR 

DTAMB DTAMTP PRELHM KTAS 

KCAS 

XM 1 

RPR DEFF ERAM 

PI 

T1R 

DEFTIP 

ERAMTP 

P TIP 

TTIPR 


0 . 

14.696 

59.00 

518.67 

0.0 

0.0 0.0 

132.3 

132.2 

0.200 1 

.023 0.9950 0.9950 15.036 

522 .83 

0.0000 

0.0000 

0.000 

0.0 

( N 1 

1 ID 

NS I 

T-R 

P 

W-COR 

W 

R 

EFF 

FAR 

AREA 

XMN 

PS 

THETA 

DELTA 

H 

SF-N, 1 

(N) 

1 

FAN 

0 

522.8 

15.036 

418.357 

426.333 

1.0297 

0.8146 

0.00000 

0.0 

0.000 

0.000 

1.008 

1.023 

124.95 

1.0191 

1 

2 

DELP 

0 

528.2 

15.483 

17.444 

18.212 

0.9990 

0.0000 

0.00000 

384.3 

0.077 

15.420 

1.018 

1.054 

126.24 

0.2349 

2 

3 

HPC 

0 

528.2 

15.468 

17.461 

18.212 

6 . 0658 

0 . 7434 

0.00000 

0.0 

0.000 

0.000 

1.018 

1.053 

126.24 

1.0241 

3 

4 

COOL 

0 

1000.1 

93.828 

3.592 

16.516 

0.0000 

0 . 0000 

0.00000 

0.0 

0.000 

0.000 

1 .928 

6.385 

241.02 

0.0000 

4 

5 

DELP 

0 

1000. 1 

93.828 

3.592 

16.516 

1 . 0000 

0.0000 

0.00000 

23.7 

0.269 

89.286 

1.928 

6.385 

241.02 

0.0000 

5 

6 

DELP 

0 

1000.1 

93 .828 

3.592 

16.516 

0.9740 

0 . 0000 

0.00000 

20.6 

0.314 

87.723 

1.928 

6.385 

241.02 

0 . 4 CO 0 

6 

7 

HX C 

0 

1000.1 

91.386 

3.294 

14 . 749 

1 . 0000 

0.0000 

0.00000 

26.7 

0.216 

88.512 

1 .928 

6.218 

241.02 

0 . 0000 

7 

8 

BURN 

0 

991.5 

91 .386 

3.279 

14.749 

0 . 9785 

0 . 9990 

0.00000 

26.5 

0.216 

88.502 

1.912 

6.218 

238.86 

0.6799 

8 

9 

COOL 

0 

1915.4 

89.425 

4.722 

14.952 

0 . 0000 

0.0000 

0.01373 

0.0 

0.000 

0 . 000 

3.693 

6.085 

489.12 

0 .0000 

9 

10 

HPT 

0 

1864 . 1 

89.425 

5.053 

15.904 

3.9169 

0.8962 

0 .01290 

0 . 0 

0.000 

0.000 

3.512 

6.085 

4 74.2 6 

1.0046 

10 

11 

PWRK 

0 

1378.8 

22.831 

16.691 

15.904 

0.0000 

0.0000 

0 .01290 

0.0 

0.000 

0.000 

2.658 

1.554 

341.67 

0.0007 

11 

12 

COOL 

0 

1371.2 

22.831 

17.311 

16.540 

0 . 0000 

0 . 0000 

0.01240 

0.0 

0.000 

0 .000 

2.644 

1.554 

339.50 

0.0000 

12 

Is 

DELP 

0 

1344.8 

22.831 

18 .125 

17.487 

0.9980 

0.0000 

0.01172 

196.0 

0.161 

22.434 

2.593 

1.554 

332.30 
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13 

14 

LPT 

220 

1344.8 

22.785 

18.393 

17.487 

1.5193 

0.8687 

0.01172 

0.0 

0.000 

0 . 000 

2.555 

1.550 

332.30 

1 .0003 

14 

15 

COOL 

0 

1223 .8 

14.996 

26.323 

17.487 

0.0000 

0.0000 

0.01172 

0.0 

0.000 

0 .000 

2.359 

1.020 

500.58 

0.0000 

15 

16 

DELP 

0 

1222.4 

14 . 996 

26.482 

17.603 

0.9995 

0 . 0000 

0.01164 

406 . 6 

0.112 

14.868 

2.357 

1.020 

300.19 

0.0609 

16 

17 

COOL 

0 

1222. 4 

14.989 

26.496 

17.603 

0 . 0000 

0 . 0000 

0.01164 

0.0 

0.000 

0.000 

2.357 

1.020 

300.20 

0.0000 

1 7 

18 

NOZZ 

110 

1217.3 

14 . 989 

26.687 

17.766 

1.0199 

0.0000 

0.01153 

1.0 

0.000 

0 . 000 

2.347 

1.020 

298.86 

0.0000 

18 

19 

TH8 

0 

1211.0 

14.696 

27.147 

17.766 

1.0199 

0 . 0000 

0.01153 

294.2 

0. 170 

14.702 

2.335 

1 .000 

297.22 

1.0000 

19 

20 

EX9 

0 

1211.0. 

14.696 

27.147 

17.766 

1 . 0000 

0.0000 

0.01153 

294.2 

0. 170 

14.696 

2.335 

1.000 

297 .22 

0.0000 

20 

21 

COOL 

0 

528.2 

15.483 

390.921 

408.121 

0.0000 

0.0000 

0.00000 

0.0 

0.000 

0.000 

1.018 

1.054 

126.24 

0.0000 

21 

22 

DELP 

0 

528.2 

15.483 

390.921 

408.121 

0 . 9990 

0.0000 

0.00000 

3500.0 

0. 193 

15.088 

1.018 

1.054 

126.24 

0.0378 

22 

23 

HX H 

0 

528.2 

15.468 

391 .299 

408 .121 

1.0000 

0.0185 

0.00000 

3500.0 

0.193 

15.073 

1.018 

1.053 

126.24 

0.0000 

23 

24 

DELP 

0 

528.6 

15.468 

391 .420 

408.121 

1.0000 

0.0000 

0 .00000 

3500.0 

0.193 

15.072 

1.019 

1.053 

126.32 

0.0000 

24 

25 

NOZZ 

no 

528.6 

15.468 

391.420 

408 .121 

1.0526 

0 . 0000 

0.00000 

1 . 0 

0.000 

0.000 

1.019 

1.053 

126.32 

0.0000 

25 

26 

TH18 

0 

520.9 

14.696 

408 . 980 

408 .121 

1 . 0526 

0 . 0000 

0 . 00000 

2733.7 

0.272 

14.696 

1.004 

1.000 

124.48 

1.0000 

26 

27 

EX 19 

0 

520.9 

14.696 

408.980 

408 . 121 

1 . 0000 

0.0000 

0.00000 

2733.7 

0.272 

14.696 

1.004 

1.000 

124.48 

0.0000 

27 


S 1= RC-OA = 6.2401 : S 2=EMAP(7) = -8.6662 : S 5= EFFC23 ) = 0.0185 

Y 1= 0.8154= COMP POLY EFF AT STATION 1 : Y 1 6 = 9 9 9 99 . 0 0 0 0 = 0.000000 - 0.000000 *99999. 0000 

Y 2= 0.7984= COMP POLY EFF AT STATION 3 : Y17= 0.7725= P(25) - PSC26) * 0.0000 

Y 3= 1404.4761= TC10) - 459.669922 * 0.0000 : Y18= 22.7416= YCOMPD1 7 * 29.440002 ♦ 0.0000 

Y 4= 132.5823= H(10) - HC111 ♦ 0.0000 : Y19= 1000.0088= FN - YCOMPD 18 ♦ 0.0000 

Y 5= 37.7515= YCOMPD 4 / THETA 10 ♦ 0.0000 : Y20= 0.7290= WFE / YCOMPD19 * 0.0000 

Y 6= 31.7166= H C 1 4 1 - HC15) ♦ 0.0000 : Y21= 22.8654= T(l) * * 0.500000 ♦ 0.0000 

Y 7= 12.4117= YCOMPD 6 / THETA 14 ♦ 0.0000 ; Y22= 1.5207= YCOMPD2 1 / P(l) ♦ 0.0000 

Y 8= 1.3061= RNK141 / 0.379900 ♦ 0.0000 : Y23= 648.3186= YCOMPD22 * WD(1) * .0.0000 

Y 9= 1946.2302= XNMAP 14 * 42.203995 ♦ 0.0000 : Y39= 1.0607= V- 1 9 / V-9 ♦ 0.0000 

Y1 0= 1.5986= THETA 14 * * 0.500000 ♦ 0.0000 : Y40= 0.9950= 0.000000 - 0.000000 * 0.9950 

Y1 1 = 3111.1514= YCOMPD 9 « YCOMPDIO ♦ 0.0000 : Y4 1 = 3.9236= HP( 14 ) * 0.005000 * 0.0000 

Y1 2 = 10.0137= FAR C 9 ) - 0.000000 ♦ 10.0000 : Y42= 0.3269= TC24 ) - TC23) ♦ 0.0000 

Y15= 0.0000= 0.000000 - 0.000000 ♦ 0.0000 : Y43= 4307.7344= XNC1) * 4.490000 * 0.0000 

T 1= 375.0002 X=YCOMPD 1 5 Z= W= ID=03/11/91 E=2 : T 3= 0.1055 X=RMAP(14) 2=XNMAP 14 W= ID=LPT X MN E=3 

T 2= 2733.6594 X= XM 2=XNMAP 1 W= ID=BYP AREA E=1 : T 4= 0.9950 X=YCOMPD23 2= XM W= I D= INLETREC E=1 

P 1 = YCOMPD 4 1— > HPXC1D : P 4=YTAELE 4 — > DEFF 

— VARY-- HI LO ( + 1 OBJECT = TARGET C ♦ ) LIM 

Cl 9= AREA ( 26 ) 2817.00 2183.00 1.00 AREA (26) YTABLE 2 0.00 L=1 

MODE= YCOMPD1 9 PLA= 1000.000 ADDPLA= 0.000 PLA LIMIT= PLA 
I DEG = 0 NVAR=10 MAX ERR* 9= 19.PS*A/P*A = 0.00021 MATRX= 2 LOOP= 21 
10MT LOOPS= 1 MAX ERROR = 0. = 0.00000 


BLEEDS AND LEAKAGES 



FR 

- TO 

*;W ( FR ) 

J5W( 1 ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

SWCFR ) 

SW( 1 ) 

w 

T-R 

P 

H 

DH/DHT 

B 3 = 

3 

- 12 

0.0520 

0.0022 

0.947 

860.5 

61 .052 

206.58 

0 .7000 

B 

7 = 

3 - 

OB 

0.0000 

0.0000 

0.000 

813.5 

52.059 

195.11 

0.6000 

B 5 = 

3 

- 17 

0.0090 

0.0004 

0.164 

647.6 

27.578 

154 . 94 

0.2500 

B 

9 = 

3 - 

OS 

0.0321 

0.0014 

0.585 

766.3 

43.964 

183.63 

0.5000 

St A 

3 

TOTL 

0.0931 

0.0040 

1 .696 

















FR 

- TO 

?;W(FR 1 

swr i ) 

W 

T-R 

P 

H 

DH/DHT 



FR - 

TO 

£WCFR 1 

%U ( 1 ) 

W 

T-R 

P 

H 

DH/DHT 

B 1 = 

6 

- 9 

0.0577 

0.0022 

0 . 953 

1000.1 

91 . 38 6 

241.02 

1 .0000 

B 

6 = 

6 - 

21 

0.0000 

0.0000 

0.000 

1000.1 

91 . 386 

241 .02 

1 .0000 

B 2 = 

6 

- 11 

0.0385 

0.0015 

0 . 636 

1000. 1 

91 .386 

285. 1 6 

1.0000 

B 

8 = 

6 - 

OB 

C.0038 

0.0001 

0 .063 

1000.1 

91.386 

241.02 

1 .0000 

B 4 = 

6 

- 15 

0.0070 

0.0005 

0.116 

1000.1 

95.217 

241.02 

0.2500 












STA 

6 

TOTL 

0. 1070 

0.0041 

1.767 

















FR 

- TO 

*;W ( FR 1 

SK( 1 ) 

W 

T-R 

P 

H 

DH/DHT 












B1 0 = 

22 

- OB 

0.0000 

0.0000 

0.000 

528.2 

15.468 

126.24 

1.0000 












STA 

22 

TOTL 

0.0000 

0.0000 

0.000 



















C 0 

1 M P 0 N 

ENT 

P E 

R F 0 R 

M A N C 

E 













BETA XN XN-MAP HP HPX/Ph'P SFCN-2) W-MAP EFF-MAP R-MAP SMRELL FLOW ID EFF ID MAPTYP 

1.0206 959.407 35.053 780.79 3,92 0.0000 391.967 0.7993 1.0405 58.626 QU1ETENG OUIETENG 1 

1.0243 9127.031 79.561 2843.78 100.20 0.0000 28.314 0.7259 5.6055 30.316 0. 0. 0. C. 1 

0.0000 9127.031 101.151 2943.60 39.72 0.0000 0.992 0.8921 3.3366 6.235 JAN. 2690 JAN. 2690 1 

0.0000 959.407 46.115 784.71 0.00 0.0000 0.814 0.8654 1.5193 4.641 ANALYTIC ANALYTIC 1 

RNI SF (l>14)»(2>14)»(2rl4);(4.14)= 1.00149 1.00355 1.00000 1.00000 

N022LE PERFORMANCE 


NOZZLE (N) TYP FG FN RJ CFG CD AREA C TH ) V-EXIT SFCTH-2) SFCEX-2) CFGT ID CDT ID MAPTYP 

PRI 18-9) 18 1 156.96 30.55 1.0199 0.9918 0.9263 294.19 286.6 3.884 0.000 CFG KDXX CD MDXX 1 

SEC (18-19) 25 1 3824.9? 992.20 1.0526 0.9919 0.9286 2733.66 304.0 36.243 0.000 CFG MDXX CD MDXX . 1 

FINAL ENGINE PERFORMANCE 

BFR(l) RMIXC1) GAINMXC1) ANGMIXC1) BPR(2) RMIXC2) GAINKX(2) ANGMIX(2) 

22.4095 1.0320 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

FG FRAM WFE FARST EPR WAENG WACOR RCOA FNR 1 FNGF 

3982.0 2959.2 729.0 .06775 0.997 426.333 418.557 6.24 1000. 1.0000 

FN SFC WFT FHV NODISS EFFTH FN/WA EFFOA WFTR1 WFTGF 

1022.8 0.7128 729.0 18550. 0 0.0952 2.3989 0.7423 710. 1.0000 

WARNING: TABLE (S 1 EXTRAPOLATED. NON- ZERO NSKSJ. 

NPTOT = 48 NP1 = 16 NP2 = 16 NP3 = 16 

FMT 1 

(/?2F10.0»F10.2»2F10. 1.3F10. 2;/ -F10.1»2F10.3»F10. 4t2F10.lt , 2F10.2 

IPUNCH = 412 1 1385 450 1251 1553 827 

1178 734 122 123 530 1287 1257 

797 1148 

NAMES = CASE ALT XM DTAMB V-KTAS YCOMPD1 5 PAMB 

T-AMB(R) HPX ( 3 ) BLD ( 9 ) BLD(IO) ERAM WD(1) WCOR(l) 

PCI ) T( 1 ) 


N ID 
1 FAN 
3 HPC 
10 HPT 
14 LPT 
14 LPT 


24. „ 0. 0.20 0.0 132.3 0.00 14.70 518.67 

100.2 0.032 0.000 0.9950 426.3 418.4 15.04 522.83 


FMT2 

(F10.2r4F10.1 ?F10.2»F10.4,F10.2»/»8F10.2t ) 


IPUNCH = 314 651 

901 895 

1313 1306 

NAMES = BPR(l) FG 

RC-OA R ( 25 ) 

WD 127) WD (20) 


665 1557 1323 

888 1174 1167 

F-RAM YCOMPD1 9 WFT 
R ( 18 1 T ( 2 7 ) T (2 0 ) 


1556 1558 

30 23 

YCOMPD 18 YC0MPD20 
AREA ( 27 ) AREAC20 ) 


22.41 3982.0 2959.2 1000.0 729.0 22.74 0.7290 6.24 

1.05 1.02 520.86 1211.02 2733.66 294.19 408.12 17.77 


FMT3 

(2F10.1tF10.2.4F10.4tF10.1/F10.3tF10.1t6F10.0t) 

IPUNCH = 1459 1448 1157 413 416 415 418 

698 1578 274 1554 1554 1554 1554 

1554 1554 

NAMES = XN (14) XN(3) TC10) CD-18 CFG- 1 9 CD-8 CFG-9 

HP(1) YCOKPD40 BLDP ( 9 ) YCOMPD1 6 YCOMPD 1 6 YCOMPD1 6 YCOMPD 1 6 

YCOMPD 16 YCOMPD 16 


959.4 9127.0 1864.15 0.9286 

0.995 44.0 99999. 99999. 


0.9919 0.9263 0.9918 780.8 

99999. 99999. 99999. 99999. 
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